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Table 3 
1995 C\Vi\1 Vickery Precipitation O;tla (in) 

Jan Feb Mar Ape May Jun Jul Aug Sep Oct No' Dec 
l_ 

3.7-1 1.08 1.88 5.21 4.5-1 4.62 2.91 '-1.13 U-1 3.82 3.02 2.5-1 

04/11 !96 1 0:04 AM 1 Untitled \ 
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the extent of sand deposits in Sandusky County is described by Angle (1987). The thickest and most areally extensive sand deposits are the surficial sands in Lucas County. This belt of sand, with thicknesses generally less than 50 ft, is west of the Maumee River (fig. 4) and is known informally as the Oak Openings sands. 

GEOHYDROLOGY 

Unconsolidated Deposits 
The geohydrology of the surficial sand deposit~ has been studied only in local areas (Trexler and Ruedisili, 1976; Hallfrisch, 1987). Sand deposits in Lucas County (fig. 4) yield enough water to be used for rural domestic water supplies. These deposits of sand, hereafter termed surficial sand aquifer, represent the only regionally ext~nsive aquifer other than the underlying carbonate aquifer, in the three-county study area. 

As shown in geologic section A-A' (fig. 5; line of section appears on pl. 1), the sand overlies till and forms a belt of hummocky and undulating topography. The surficial sand aquifer is recharged by precipitation; there are no natural impermeable barriers between the land surface and the water table. Water levels are generally between 2 and 8 ft below land surface, and figure 6 shows the magnitude and seasonal characteristics of water-table fluctuations at well LU-303-SW20, located in a wooded area of the Oak Openings Preserve Metropolitan Park in Swanton Township. (See pl. l for well location.) During the period October 1986 through April 1987, the water table rose rapidly and declined gradually as the water moved to discharge points at local streams. In May 1987, evapotranspiration increased, and the water table began a seasonal decline. The decline was interrupted by occasional rainstorms through July. In August and September, precipitation had only small effects on the seasonal decline until the end of the growing season. Precipitation during the fall recharged the aquifer, causing water levels to rise to levels of the previous winter and spring. At well LU-303-SW20, the fluctuation of the water table during the 1987 water year was a total of about 3.5 ft. Fluctuations in other areas are likely to be similar. 

Measurements of tritium concentration in ground water can indicate the age of water in an aquifer: pre-1952 water is old, and water with a post-1952 component is young. The absence of tritium in ground water indicates that the water is precipitation that occurred before 1952, when atomic-bomb tests increased tritium levels in the atmosphere. Old water is sometimes termed dead because of the absence of radioactive tritium (Michel, 1989). 
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The presence of tritium indicates the presence of post-1952 
water; however, exact water age cannot be determined because of 
complications arising from the mixing of waters and radioactive 
decay. The results for selected samples of ground water from the 
sand aquifer are listed in table 9 (Supplemental Data section). 
The tritium concentrations range from 62 to 92 pCi/L (picocuries 
per liter) or 19 to 29 tritium units. These results indicate 
that the sand aquifer contains post-1952 water from precipita
tion. In fact, the rapid response of water levels in the sand 
aquifer to precipitation indicates that the water in the aquifer 
1s very recent. 

The sand is separated from the bedrock by about 50 ft or 
less of drift. The clay-rich drift, chiefly till, inhibits the 
vertical movement of water downward from the surficial sand 
aquifer. Thus, the top of the drift or till is considered the 
bottom of the sand aquifer. 

Although the surficial sand aquifer is only in parts of 
Lucas County, the drift deposits are found throughout most of the 
study area. The drift seldom yields enough water to be consid
ered an aquifer; however, the deposits are often saturated, and a 
seasonal water table is present (Kunkle, 1971). The drift is 
thinnest in the central part of the study area (western Sandusky 
County) and thickest in buried valleys incised in the carbonate 
bedrock. The two largest buried valleys, containing drift at 
least 100 ft in thickness (fig. 7), are (l) near the Maumee 
River, and (2) in east-central Sandusky County. 

Sand and gravel deposits above the bedrock contact have been 
reported, but little information about the water-yielding capac
ity of these deposits is available. The sand and gravel deposits 
are developed as a water supply only in buried valleys in Lucas 
and Sandusky Counties (Hallfr isch, 1986a and Schmidt, 1980). A 
detrital zone or broken-rock zone is sometimes just above the 
bedrock. The broken-rock zone is generally saturated with 
ground water and commonly is a good source of water for domestic 
supplies (Forsyth, 1968, p. 85). 

Bedrock 
The hydrology of the bedrock aquifer was evaluated by use of 

the following: 

1. Reviews of previous investigations; 2. Well-log inventories; 3. Mapping of the potentiometric surface; and 4. Analyses of ground-water geochemistry. 
This information is used in combination with information on the 
geologic setting to define and describe the geohydrology, sources 
of recharge to the aquifer, directions of ground-water flow indi
cated by the potentiometric surface, and aquifer discharge. 
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the extent of sand deposits in Sandusky County is described by Angle (1987). The thickest and most areally extensive sand deposits are the surficial sands in Lucas County. This belt of sand, with thicknesses generally less than 50 ft, is west of the Maumee River (fig. 4) and is known informally as the Oak Openings sands. 

GEOHYDROLOGY 

Unconsolidated Deposits 
The geohydrology of the surficial sand deposit~ has been studied only in local areas (Trexler and Ruedisili, 1976; Hallfrisch, 1987). Sand deposits in Lucas County (fig. 4) yield enough water to be used for rural domestic water supplies. These deposits of sand, hereafter termed surficial sand aquifer, represent the only regionally extensive aquifer other than the underlying carbonate aquifer, in the three-county study area. 

As shown in geologic section A-A' (fig. 5; line of section appears on pl. 1), the sand overlies till and forms a belt of hummocky and undulating topography. The surficial sand aquifer is recharged by precipitation; there are no natural impermeable barriers between the land surface and the water table. Water levels are generally between 2 and 8 ft below land surface, and figure 6 shows the magnitude and seasonal characteristics of water-table fluctuations at well LU-303-SW20, located in a wooded area of the Oak Openings Preserve Metropolitan Park in Swanton Township. (See pl. 1 for well location.) During the period October 1986 through April 1987, the water table rose rapidly and declined gradually as the water moved to discharge points at local streams. In May 1987, evapotranspiration increased, and the water table began a seasonal decline. The decline was interrupted by occasional rainstorms through July. In August and September, precipitation had only small effects on the seasonal decline until the end of the growing season. Precipitation during the fall recharged the aquifer, causing water levels to rise to levels of the previous winter and spring. At well LU-303-SW20, the fluctuation of the water table during the 1987 water year was a total of about 3.5 ft. Fluctuations in other areas are likely to be similar. 

Measurements of tritium concentration in ground water can indicate the age of water in an aquifer: pre-1952 water is old, and water with a post-1952 component is young. The absence of tritium in ground water indicates that the water is precipitation that occurred before 1952, when atomic-bomb tests increased tritium levels in the atmosphere. Old water is sometimes termed dead because of the absence of radioactive tritium (Michel, 1989). 
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The presence of tritium indicates th-e presence of post-1952 
water; however, exact water age cannot be determined because of 
complications arising from the mixing of waters and radioactive 
decay. The results for selected samples of ground water from the 
sand aquifer are listed in table 9 (Supplemental Data section). 
The tritium concentrations range from 62 to 92 pCi/L (picocuries 
per liter) or 19 to 29 tritium units. These results indicate 
that the sand aquifer contains post-1952 water from precipita
tion. In fact, the rapid response of water levels in the sand 
aquifer to precipitation indicates that the water in the aquifer 
is very recent. 

The sand is separated from the bedrock by about 50 ft or 
less of drift. The clay-rich drift, chiefly till, inhibits the 
vertical movement of water downward from the surficial sand 
aquifer. Thus, the top of the drift or till is considered the 
bottom of the sand aquifer. 

Although the surficial sand aquifer is only in parts of 
Lucas County, the drift deposits are found throughout most of the 
study area. The drift seldom yields enough water to be consid
ered an aquifer; however, the deposits are often saturated, and a 
seasonal water table is present (Kunkle, 1971). The drift is 
thinnest in the central part of the study area (western Sandusky 
County) and thickest in buried valleys incised in the carbonate 
bedrock. The two largest buried valleys, containing drift at 
least 100ft in thickness (fig. 7), are (l) near the Maumee 
River, and (2) in east-central Sandusky County. 

Sand and gravel deposits above the bedrock contact have been 
reported, but little information about the water-yielding capac
ity of these deposits is available. The sand and gravel deposits 
are developed as a water supply only in buried valleys in Lucas 
and Sandusky Counties (Hallfrisch, 1986a and Schmidt, 1980). A 
detrital zone or broken-rock zone is sometimes just above the 
bedrock. The broken-rock zone is generally saturated with 
ground water and commonly is a good source of water for domestic 
supplies (Forsyth, 1968, p. 85). 

Bedrock 
The hydrology of the bedrock aquifer was evaluated by use of 

the following: 

l. 
2. 
3. 
4 . 

Reviews of previous investigations; Well-log inventories; Happing of the potentiometric surface; and Analyses of ground-water geochemistry. 
This information is used in combination with information on the 
geologic setting to define and describe the geohydrology, sources 
of recharge to the aquifer, directions of ground-water flow indi
cated by the potentiometric surface, and aquifer discharge. 
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3730 Chcmble-e Tucker Rood 
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March 25, 1992 
923-3370 

Mr. Steve Lonneman 
Chemical Waste Management, Inc. 
3956 State Route 412 
Vickery, Ohio 43464 

RE: LETTER REPORT ON REVIEW OF THE L-19 INVESTIGATION POTENTIAL SOURCE OF GROUNDWATER CONTAMINATION VICKERY, OHIO FACILITY 

Dear Mr. Lonneman: 

As requested. in your letter to Golder Associates Inc. (Golder Associates) dated March 13, 1992, Golder Associates has reviewed the data in the L-19 Investigation Report. The revlew was performed primarily to evaluate potential sources of the contamination identified from analyses of groundwater samples obtained from well L-19. The lacustrine soils tested around well L-19 did not have contamination detected in them. Therefore, as previously concluded, the probable source of contamination in well L-19 is water flowing through the fill, then downward through the desiccated zone to the well screen interval. This conclusion is based on information contained in the L-19 Investigation Report and previous reports submitted to OEPA. No new information has been included ln this letter report. 

3a c }:c:-ou nd 

As part of the Consent and Final Order (CAFO) entered into between the United States Environmental Protection Agency (USEPA) and Chemical Waste _Management, Inc. (CWM) on April 4, 1985, a groundwater monitoring program was developed and implemented for the Vickery, Ohio, facility. Subsequently, the Ohio Environmental Protection Agency (OEPA) conducted a groundwater monitoring operation and maintenance inspection in April 1989, with a report submitted on August 28, 19 8 9. The OEPA repo::-t stated that since the groundwater samples from monitoring well L-19 had consistently indicated the presence of 1,2-dichloroethane (1,2-DCA), this well was considered contaminated. As a result, CWM conducted an investigation of the area around L-19. The report on this investigation, dated July 24, 1990, was prepared by Golder Associates. 
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Attn: Hr. Steve Lonneman -2-
n.arcn L.::>, .1;1!::12 

923-3370 

The groundwater !;loni taring program· .for the Vickery Facility included wells in the lacustrine materials, till materials, and the underlying bedrock materials. Each of these wells were designated L-, T-, or M:R-. Therefore, well L-19 is a lacustrine well. The general location for the Vickery Facility is shown on attached Figure 1 and the approxi!;late locations of well L-19 and investigation borings are shown on the attached Figure 2. The boring log for well L-19 and the well construction notes are also included as Attachment A to this letter report. 

Geoloav 
The site geology and hydrogeology have been extensively evaluated at the Vickery Facility. Generally, the site is underlain by about 33 feet to 52 feet of glacial overburden materials, consisting of lacustrine clay and glacial till. Underlying these overburden materials ls a dolomite bedrock about 500 feet thick, which constitutes the uppermost aquifer underlying the facility. The dolomite bedrock lS subsequently underlain by a sequence of sedimentary rocks comprising shales, sandstone, limestone, and dolomite. Granite bedrock ("basement rock") is encountered at a depth of about 2, 9 DO feet beneath the ground surface. The lacustrine soils are generally encountered in the area of the active facility and have been found to vary from a depth of 0 feet to 25 feet beneath the ground surface. The typical thickness of the lacustrine soils is about 15 feet. 

Surficial soils at the facility have been subject to historic desiccation, possibly to depths of 10 feet to 20 feet below the g~ound surface, due to water level variations and alternate wetting and dr-ying of these Jilaterials. Thus, the 1ilaterials have been consolidated, with greater degrees of consolidation near the ground su~face. The depth of desiccation hc.s been delineated by lower Boisture contents, stiffer consistency, higher strength, and lower unit weight than those encountered at deeper depths in the over~urden, as illustrated from the data on the attached Figures J end 4. Also, as shown on Figure J, this depth is transitional. Bela·,.; the level of desiccation, the la_custrine and till soils are typically soft, have a relatively high moisture content and are near no!:Jilally consolidated. The softer mater-ials are indicated by J;]Uch lower standard penetration resistance, or blow counts, which generally range froJil 4 to 10. Figure 5 sho'.'S that elevated concentrations of tritium only penetrated to a depth of 17 feet below the ground surface. This also illustrates some connection between surface water and the desiccated zone. 

Evc.luation 

The L-19 investigation was performed ln June 1990. During this progrc.m, four boreholes were drilled around L-19, at about the location shown on Figure 2. Each bor-ing ~;•as c.dvanced to a depth of about 22 feet using c.uger drilling methods. Copies of the borehole logs are included in Attachment B. During the investigation, soil samples were collected using split spoon samplers and tested in the 
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field for the occurrence of organics using a Foxboro Century 128 organic vapor analyzer. The samples with the ten highest total volatile organic compound readings were sent to Environmental Testing and certification Corporation (ETC) for analysis for 1,2-DCA. In addition, the groundwater in each of the boreholes was allowed to recover, the borehole was bailed dry, and then allowed to recover again. Each recovery period was about 24 hours. Subsequently, samples of groundwater were collected for analyses for 1,2-DCA by ETC. Details of the investigation and sampling and analyses are provided in-the "Investigation at Well L-19, Vickery, Ohio, Facility" report dated June 24, 1990. 

As indicated J.n the "Monitoring Well System, Analytical Data Evaluation, vickery,· Ohio Facility" report dated April 22, 1988, Golder Associates believes that the occurrence of l, 2-DCA in groundwater samples from well L-19 are due to localized releases associated with spills or leaks due to past waste handling practices in the area. The data do not suggest that there is evidence of overall contamination or chemical plume. The results from the L-19 investigation do not alter this evaluation. In p~rticular, analysis of the soil samples that were obtained in the boreholes drilled around well L-19 did not indicate the presence of 1,2-DCA above the detection limits. Therefore, the presence of this compound as a contaminant in the soil samples was not demonstrated. Water samples collected from these boreholes, however, did show some presence of 1, 2-DCA.; concentrations were encountered up to about two parts per million. Therefore, groundwater in the vicinity of well L-19 does contain 1,2-DCA. 

Lacustrine soils in the vicinity of well L-19 were encountered ct depths of 9 feet to 19 feet beneath the ground surface, beneath the fill, and generally within the zone of desiccation. Well L-19 has en open interval beginning about three feet beneath the top of the lacustrine soils which is partially, or completely, within this zon-e of desiccation. Further, each of the boreholes that were sampled >:as open to the fill c.bove the lacustrine till. As indicated in attached borehole logs, the depth to water was between three feet and.eight feet beneath the ground surface. In each of these holes, the depth to lacustrine material was about seven feet beneath the ground surface. Also, in each of these holes the material became softer at a depth of about 16 feet beneath the ground su:::-face. Finally, as shown on the sampling sheets in Attachment C the depth to water at the time of sampling was also at about three feet to eight feet beneath the ground surface. These data suggest that the source of contaminated groundwater is likely ~he groundwate:::- in the fill material above the lacustrine soils. The higher blow counts in the lacustrine material above the deoth of 16 feet are consistent ·with past information suggesting desiccation of the surface materials. Therefore, the ~ater that is being sampled in L-19, which was sealed about 3 feet into the lacustrine ~aterial, is likely due to the short circuiting or flow from the overlying fill material downward into the well interval, possibly through desiccation cracks. 
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The cremise of hydraulic connection of-L-19 with the overlying fill m'ate"i:-ial is also substantiated by past water level data collected by the site indicating higher water levels in L-19 after rainfall events. This also indica·tes a higher degree of connection at well L-19 than observed elsewhere in the facility. This higher degree of connection with the surface could allow communication of contaminated water in the fill with the well screen interval. 

Finally, an additional suggestion that the contamination is due to localized spills, rather than from the ponds or the waste piles, is indicated by the occurrence of 1,2-DCA in well L-19 only . Based on the proximity of the wells to the ponds or the stockpile area, flows through the ground into L-14, L-15, L-16, L-20, and L-28, would be indicative of releases from the ponds. Groundwater samples from none of these wells have had 1,2-DCA detected in them. Further, if the presence of 1, 2-DCA at L-19 was due to releases from the stockpile area due to consolidation of the underlying material from the height of the stockpile, contaminants should also be found in L-16 and L-26. Again, groundwater from neither of these wells has contained 1, 2-DCA. Therefore, the occurrence of 
1, 2-DCA in grou.ndwater samples from well L-19 is still suspected to be due to contaminants in the overlying fill. 

If you have any questions, please do not. hesitate to contact ·us. 

Very truly yours, 

GOLD~~ ASSOCIAT~S INC. 

kb~~{· 
~~s :. Durrett, ?.G. 
?roject Hydrogeologist 

?/1~/~~P 
John r. Cle_lcl, ·- -~
Principal 

J?C:wca 

.;TTACEME:NTS: 

FIGURE 1 - Site Location Plcn 
FIGURE 2 - Well L-19 Investigation Location 

- Engineering Procerties of Glacial Decosits 
- Shear Strength Profile for Closure c~ll Area 

?IGURE 3 
FIGURE 4 
FIGU:?.E 5 - Tritium and Chloride Concentrations Versus 

Depth Below Ground Surface 
ATTACHI1~NT A - Monitoring Well Installation Log 
ATTACHM~NT B - Borehole Logs 
ATTACHM~NT C - Chemical Analysis Data 

F~: 3]70~EV.L19\15\HAA 
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WMX Environmental Monitoring 
Laboratories, Inc. 

A WMX Technologies Company Phone 708.208.3100 
2100 Cteanwater Drive Fax 708.208.9064 
Geneva. lllirwis 60134 

DATE: April 2, 1996 

TO: Rick Toth 
RUST E&I 

FROM: Marti Pruhs){tv~ 

SUBJECT: Vickery Graphs 

Per the request of Sandy Clark, please find enclosed the groundwater elevation graphs 
for the 'T", "MW" and "L" wells at Vickery. . 

If you have any questions regarding the enclosed information, please do not hesitate to 
call. 

cc: Sandy Clark 
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PAGE 1 OF 3 
SEC DONOHUE TEST BORING REPORT BORING: Testhole-17 

E"~;,.,.,,..,,.,.l &. l"lf••lruet"'"' MONITORING WELL CONSTRUCTION JECT; Pha.s-e II Monitoring Well lnstallatiOfl Program 
CNT: CWM -Vickery, Inc. 

CONTRACTORS: Bowser- Marner JOB NO.: P-3102 EQUIPMENT USED; Mobile 8-61 LOCATION: VICKERY, OH. GROUND WATER DEPTH TO: CASING SAMPLER CORE B.O.RAEl. ELEVATION; ------
""' HAS AFTER w<ru< """"" """"" S""lnloo.•• Split DATE START: JULY13,1992 =· ~""'~ ~"""' n•E St .... I Spoon - DATE FINISH: JULY14,1992 
" <UH '" '" - DRILLER: .N/ I HC 

~ffi~ - l..O Ul, - PREPARED BY: G. ALLEN 
~ffiFALL - ~N. -

"~ SAMPLER S.O.I.lPt.£ S4MPt.£ PIO/flO 

'" RECOVERY BLOWS NUMBER "~ RESULTS 

'"' (FT.) •<• RANGE (PN) FIELD CLASSIFICATION AND REMARKS 
a INCHES 

4 
5 0.0 

,· 

8 S-1 TO Stiff, Grey-brown Soil, with some organic debris, clay 
8 2.0 

8 
10 2.0 

11 S-2 TO '· Very Stiff, Grey-brown Soil, clay mottling bottom 3 • 
11 4.0 

7 
-5.0 9 4.0 

9 S-3 TO ----------------------------------·-----------------15 6.0 Very Stiff, Ught-grey clay. with brown mottling, trace 8/R- white 7 
9 6.0 ----------------------------------·-----------------12 S-4 TO Very Stiff, Ught-yellow-brown clay with v~rves 

15 8.0 
9 

' 14 8.0 Very Stiff, Yellow-brown cl~y. mottled 
17 S-5 TO ----------------------------------·-----------------21 10.0 Hard, Brown Mortiad clay, some silt, some s~nd. 

9 I ----------------------------------·-----------------12 10.0 Verv Stiff. Brown-yellow clay. mottled -LACUSTRINE 15 S-6 TO I'"'' "'"· O••o ""' "'" '"" "•om "" 
·riLL ' IS 12.0 

i 5 

I 9 12.0 

I 
I 9 S-7 TO 

13 14.0 

I 
5 

-15 10 14.0 -
9 S-8 TO 

8 16.0 Stiff to Very Stiff, Grey Clay, trace rock fragments 
4 

4 16.0 
Hole Dry 6 S-9 TO 

I 6 18.0 

L__ 41 
4 18.0 

I 
I 3 S-10 TO 

-20 I 8 20.0 lncr-aase in moist!.Xe with depth 

MONITORING ih"EU CONSTRIX1lON DATA BOAEHOL..i;; OIA~ 0Ef1 (IN.) ) 71~ I •VElrlJEV'El:Di'ME"'; I~O"MEI'ITS; 80AEH0L.fOEPTH OO.!i fl. 
T .. ,tho"' tl d•~loo<l ~ OJ•~··"'' ~c;,.,.ty C..I.SINC.SCRE:EN TYPE -

1 ... ~ ... Mo~~,..;., W.t .. l-11 T-Il C,!,.SiNG 01.0.'-IE;TEA -
I u1d MW- 1 lA ..,...,.., ~o"•~ ud .. <l. SLOf WIOD-1 -

r •• maloo lluud••• ~01 11oloo lot SCAEEN INTERVAL -
""'o'o OC•I .~<! .... ~ con•!rueloon TYPE Of SE"-L. -
~'-"p<>Ho TYPE Of FlLTEA PAC!\ -

TYPE Of GROUT -
fBCD"Y\SiFT:"UENS CO\Af3/f I. COJ\JSTSTEFK: S"AjqPCEl CONIPDI'JENT% ' GR'OONGWAT!JTNJBREV I '_, VEH"l" SOFT ' SPUT SPOON 

I 
~OSfl¥ ~0-100""<. 

I 

WO - WHOlE: QAIWNQ VERY LOOSE '_, <O" ' rueE so,_. E Ja-~-.. NE- NOT ENCOUNTERED LOOSE ,_, 
,_.EOIUM STifF c UNOISTVR6EO PISTON 

l 
cne£ 1~-~-.. NR- NOTA£AD 11-"-l MEOIU'-1 DENSE g - I~ snFF a GR"-il $A ... PlE "w 1-><J--.. J 1- :.:J DENSE; 16 -:)<} VEH"l" SrtfF ' OTHER T~UCE <~"<. "- VER"f DENSE ". H"-RO " NO RECOVER¥ 

t:30HJNG NO: TH-17 



PAGE20F3 SEC DoNOHUE TEST BORING REPORT BORING:Testhole 17 
En•jra""'""t &. tntras(f"c1"r~ 

''" SAMPLER SAMPLE SAMPLE PIOIFIO 

'" BLOWS NUMBER DEPTH RESULTS 

fEET RECOVERY '" RANGE (PPM) FIELD CLASSIFICATION AND REMARKS 
OINCHES 

3 20.0 Soft, Grey Clay, some silt, some rock fragments 
2 S-11 TO 

1'•.·.··. 2 22.0 
3 

5 22.0 I 5 S-12 TO 
7 24.0 I·•··· 

9 

!-•········· 

5 24.0 
-25.0 9 S-13 TO 

9 26.0 . 

12 
7 26.0 

9 S-14 TO Damp 
12 28.0 . 

13 
6 28.0 Very Stiff, Light Grey to Grey, moist, Clay, trace Silt. 

9 S-15 TO 
9 30.0 

-30.0 15 
7 30.0 Stiff, Grey, moist, mostly Clay, some silt. rock fragments. . 

5 S-16 TO 
9 32.0 

12 
3 I 32.0 

4 S-17 TO 

I 7 34.0 
8 

4 34.0 
-35.0 6 S-18 TO 

10 36.0 
11 

I 
5 

51 36.0 Stiff. Grey, moist, mostly Clay. somo silt, rock fragments, inclusions gre.duelly 

I 7 S-19 TO increase with size with depth. 

' 9 38.0 -----------------------------------------------------
I 

6 
10 I 38.0 Very Stiff, Dark Grey, moist, mostly Clay, some silt, rock fragments and 13 S-20 TO inclusions. -

-40.0 19 40.0 
5 

10 40.0 

i I 15 S-21 TO 
I I 30 42.0 

I 91 

' 17 42.0 
21 S-22 TO 

28 44.0 

l 12 
-45.0 171 

I 130 S-23 Holed~ towards bottom 
I BlO\VS/FT. DENSITY BlO'-NS!FT. CONSISTENCY SAMPlE 10. COMPONENT% GROUND WATER ABBREV 

,_, 
VERY SOFT ' SPUT SPOON MOSTLY '0-100'- WO -WHILE DRIUJNQ ,_. 

VERY LOOSE ,_, 
SOfT ' TUB!": SO"'E ~0 _,,, NE- NOT ENCOUNTERED 

~- 10 LOOSE ,_. MEDIUM STIFF c UNDISTUI'o!IEO PISTON unLE ,, -~~ .... UA- i'-40T RE.lD 
II -~0 l,;fOIU"-1 DHISE Q- ~~ STIFF 0 GR.le SA.MPLE ;ew ~- 10"'-., 

DENSE 10-30 VERY STIFF ' OrHER TRA.C€ "' VERY DENSE ". H.;RD "' NO RE;COV£RY 

I 
BOA!NG NO.: ~-17 



PAGE30F3 

SEC DoNOHUE TEST BORING REPORT BOAJNG:Testhole 17 
Envl'"""'•nl .l l"h~•hucl"'~ 

H SAMPLER SAMPLE SAMPLE PIO/FIO ,, EILOWS NUME!ER DEPTH RESlJLTS 

FEET RECOVERY '" AIINGE (PPM) FIELD CLASSIFICATION AND REMARKS 
"INCHES 

30/ Bottom 0.2 feet - Bedrock (Dolomite) 
98 

i 00/6" 

.··· 

i00/2" .. 

-50.0 I .... 

I Dolomite 

-55.0 

Dolomite 

-60.0 

Terminoted Borehole ot 60.5 leet 
I 

I 

I 
-

-55.0 

I 

I 

! I 
I I 

-70.0 

BLO\'vS!FT. DENSITY BLOINS!FT. CONSISTENCY SAMPlE 10. COMPONENT% GROUND WATER ABBREY 

,_, VERY SOFT ' SPUT SPOON I.AOSTLY )~-roo-. WO -WHILE OI'IIWNO '_, VERY LOOSE ,_. SOFT ' TUEIE SOI.AE JO -~~"'- NE- NOT ENCOUNTERED 
~- 10 LOOSE ,., MEDIUM STiff ' UNOISnJFf3EO PI-STOII UTILE I~ - ~J '- UR- NOT AEIID 
I I - ~0 MEDIUM DENSE 0- IJ STIFF a ORAEI SAMPLE >(W '- 10""<. 

" ' DENSE IO -30 VERY STIFF ' OTHER TRACE '" VERY DENSE "· HARD " NO RECOVERY 

BORING NO.: Tl-l-17 



PAGE 1 OF 2 

SEC DONOHUE TEST BORING REPORT BORING: T esthole- 1 B 
E""lronm•ot & lntr••<J~<:'Iur• MONITORING WELL CONSTRUCTION 

1JECT: Phase II Monitoring Well Installation Program 
.'NT: CWM - Vickery, Inc . 

CONTRACTORS: Bowser-Morner JOB NO.: P-3102 
EQUIPMENT USED: Mobile B-61 LOCATION: VICKERY, OH. 

OROUNO W.O.TEJ1 DEPTH TO: C.O.SINO SJ..~Pt...ER COAE E'l.o.AREL ELEVATION: ------
""' ""''"""' W.O.T'EA = """""' s ... lni.o•• SQII'I DATE START: JULY 29, 1992 =· <>'=~ CFH<X£ ""' lit ... I Spooo> - DATE FINISH: JULY29,1992 
"' ""' D '" '" - DRILLER: JWIHC 

""""'ffi ~ - l...:l LB. - PREPARED BY: G. ALLEN 
.........,.EFIFAI..L - ~· -

QE?TH SA~PU:R SJ..~PU: S.O.I.IPI..£ 1'1011'10 
IN RECOVERY E'ILOWS NUM6ER "'"'" RESULTS 

FEET (FT.) "' AA.NOE (P~) FIELD CLASSIFICATION AND REMARKS 
I d INCHES 

3 .. Brown. Silty cl~some sand {0.0 0.8'}_ FILL 
4 0.0 Brown. Hed brown to Light Grey Silty cley. LAC llsiRTNE-

4 S-1 TO 
I 5 2.0 

7 Very Stiff, Brown to Red -brown to Lt. Grey Silty clay, some very fine sand, trac 
9 2.0 gravel. 

9 S-2 TO 
9 4.0 

6 
-5.0 7 4.0 StiH, Brown to Red -brown, Silty clay, trace Grey silty clay, trace very fine send, 

7 S-3 TO well laminated. 
I 12 6.0 

I 
4 

6 6.0 
6 S-4 TO . 

7 8.0 
3 

4 8.0 
5 S-5 TO 

I 6 10.0 
2 

1 I 10.0 
3 S-6 TO 

3 12.0 
3 

3 12.0 
I 41 S-7 TO 
I 5 14.0 -LACUSTRINE 

3 I Medium Stiff. Grey, wet. Silty clay. some bleck shale TILL -15 3 14.0 fragments. -

I 
4 S-8 TO 

4 16.0 
2 

2 16.0 

!I 
3 S-9 TO 

6 18.0 
2 

2 18.0 
3 S-10 TO 

-20 ' I 4 20.0 
I 
' 

MONITORING VVEU COI'.'STRUC-nON DATA 
SOREHOLE. Oi.O.I.IETER (IN) ~ ]/1J 'EITilEVE:'Oi'~lEI'IT: 1 cONl<lE>m<: 60REH0l..E OEf7TH 4~.~ !'!.. 

r ... .,., ... •e d•"""d o, ............ lei<> C.O.SING.ISCREEN TYPE -
w~..-• ~O,.~Ofi<"o w .. llol· 1e T·te C.O.SING Oi.O.I.IETER -

lond "'W-IeR ...... COM~uct.od SLOT WIDTH -
1 r .. mol.o 10 u ... d •• • ""' i'lol.o ,,. SCREEN INTERV.O.L -
1-"""' ..:•I ond .... ~ con•h•cUo" TYPE OF SUJ... - ,, 

TYPE OF FlLTER P.O.CK -
-atE OF GROUT 

COW31FT:l)ENS 13b ~ONS!STffi: -Pmo. COOPONrnr% I GFm1JNOWATE:InBBf1IT:: 
,_, VERY SOFT ' SPUT SPOON ... as TLY ~0-100'<. WO - WHILE DRIWNO VERY LOOSE '-. •on ' TUE'IE ~OI.IE ~Q -~'<. NE- NOT ENCOUNTEI>.ED LOOSE '_, ~EOIUM S TlFF 0 UNOISTUAE'IEO ?IS TON urru: ·~-~ .... NR- NOTREAO 11·::>1 J.AEOIUM DENSE II- I~ S nFF 0 Grt,:.EJ S.O.MPLE '€W ~ - l(l'<. 

~··~ DENSE le-Y! VEflY STIFF ' OTHER TR.O.CE "' ,. VERY DENSE ". H.o.flO '" 110 RECOVERY 

!:30AING NO: TH-18 



PAGE20F2 
SECDoNOHUE TEST BORING REPORT BORING:Tes1hole 18 

En•lronm,.nl & lnlr~otructur., 

'" SAMPLER S"'MPLE S"'MPLE PtD/f"IO 

I 
,, SLOWS NUMBER DEPTH RESULTS 

FEET RECOVERY "' R"'NGE (PPM) FIELD CLASSIFICATION AND REMARKS 
o INCHES 

2 20.0 Soft, Dark Grey, Silty Clay, with black fine to medium size shale fragments. 1 S-11 TO 
2 22.0 

5 '·,. 
3 22.0 

4 S-12 TO '·· ... Medium Stiff, Dark Grey, Silty Clay, with bla.ck shale :ra.gments, some dolomite 
4 24.0 and gra.nite fra.gments intermixed. 

7 
4 24.0 

·.·. -25.0 4 S-13 TO ' Stitt, Dark Grey, Silty Clay, with black sha.le fragments, 21a.rge dolomite 
5 26.0 fragments. 

6 
3 26.0 

3 S-14 TO .•.·. .. Medium Stitt, Dark Grey, damp, Silty Clay. 
3 28.0 

5 
' 

4 28.0 
6 S-15 TO Stiff, Dark Grey, Silty Cla.y, fragment of Red -brown s.a.ndstone. 

6 30,0 
-30.0 9 

4 30.0 
6 S-16 TO Stitt, Dark Grey, Silty Clay, fragment of black shale 

5 32.0 
7 

6 32.0 
8 S-17 TO Stitt, Dark Grey. Silty Cley, 2 fre.gments ol Red-brown sandstone, smaller I 8 34.0 fragments of limestone-dolomite. 

10 ' 

I 6 34.0 
-:.15.0 8 S-18 TO 

I 
10 36.0 

14 

I 6 
I 91 I 36.0 

I 
I 10 I S-19 TO 
I 14 38.0 

! 6 I 
! 61 38.0 

10 S-20 TO -
-40.0 14 40.0 

I 
10 

19 40.0 

I 
18 S-21 TO 

' 
34 42.0 

i 10 

' 
20 42.0 

34 S-22 TO 
65 44.0 Top 5'- Dark Grey. Silty Clay with large dolomite rock fragment. I 34 

-TILL--45.0 i 100/3" Dolomite bedrock @ 45.3' BEDROCK I I Terminate borehole at 45.5 feet 
BlOYVS!FT. DENSITY BLO\-VS!FT. CONSISTENCY SAMPlE JD. COMPONENT% GROUND WATER ABBREV 

'_, VERY SOFT ' SPUTSPOON MOSTLY 'a -100' WO- WHILE DRIWNO 0 _, VERY LOOSE '_, SOFT ' '"" SO"'E Jo-n' N€- NOT ENCOUNTEI'IEO 
~- <0 LOOSE ,_. "'EDIU"' STIFF c UNDISTUI'eEO PtST0/1 unLE I~ - :2~ ... UA- NOT READ 
II -)0 MEDIUM DENSE g- I~ STifF 0 GA"'El S"'MPLE <rn ~ - I 0 ... 

'. "' 0 ENSE I~ -JO VERY STifF ' OI"HER TR,..CE '" VERY DENSE ". liARD "' NO RECOVERY 

'I 
BOAING NO.: TH-18 
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SEC DONOHUE TEST BORING REPORT BORING: L-18 
E""'""'""'""~ J.. '""'"'",.""''"~ MONITORING WELL CONSTRUCTION JECT: Phase II Monitoring WelllnstaHation ProgrBm 

. CNT: CWM -Vickery, Inc . 
CONTRACTORS: Bowser-Morner JOB NO.: P-31 02 EQUIPMENT USED: Mobile B-61 LOCATION: VICKERY. OH. 

GROUND WATER DEPTH TO: CASING SAI.IPLER CORE 8ARREL ELEVATION: ------
"" -"""' WAITe """"" """"" St.ol<>l..o• 51)11~ DATE START: 1992 =· ~~~ ~""-' >w€ e~ ..... 1 Sp""" - DATE FINISH: 1992 

"' """ u '" 'N. - DRILLER: JW I HC 

""""""" - l.<rllll. - PREPARED BY: G. ALLEN 
H.oO..IM.IEHf"ALL - "" -

"~ SAMPLER SAMPLE SAMP\..E f'lO/flO 

" RECOVERY II LOWS NUJ.46EA OEf'TH RESULTS 

FEET '"' '" RANGE (PPJ.I) FIELD CLASSIFICATION AND REMARKS 
~INCHES 

4 .. Reddish Brown- Brown with some Grey Silt ciBy 
3 0.0 

3 S-1 TO 

I 2 2.0 
3 l 2" Tan Silt CIBy, 4" Brown fill mater"tal, thin layers olTon-reddish mottled clay, 

3 2.0 thin layer fine sand. 
4 S-2 TO 

4 4.0 I 4 1" Bleck stained Silt clay, 2" Black clay mixed with grey silt clay, with slight -5.0 6 4.0 organic odor. 
6 S-3 TO .··· 

8 6.0 
7 

8 6.0 I Damp Lt. Brown Clay, 3" grey silt with fine sand. 3" brown fine sond mixed with 
7 S-4 TO reddish-bronw laminated lacustrine soil. 

9 8.0 
4 

I I 5 8.0 Laminated Reddish-brown silt clay with grey clay silt. 
8 S-5 TO 

10 10.0 

I 
3 

3 10.0 

~ 
4 S-6 TO 

5 12.0 
41 

51 12.0 Brown to Lt. brown to tan silt clay. laminated with some grey cley silt. Thin very 
4 S-7 TO fine sand@ 1.3'.1.7' and 1.9·. 

6 14.0 
3 

-15 I 2 14.0 -
2 S-8 TO Thin very fine brown SEtnd, interbedded with la.mina!ed grey clay silt. 

3 16.0 -LACUSTRINE 3 
-TILL-I 2 16.0 Grey silt clay. 

I 
4 S-9 TO 

4 18.0 

Terminated borehole@ 18' 
I 

I i 
-20 I I 

l I I L 
MONITOfl!NG \VEU. CONSTRUCTION DATA 

BOREHOLE OIAME"TEA (IN) ~ l/~ WCLL DEVlTilf',lEN 1: i COIJ>OltNJS: EIOREHOU: DEPTH • ~.,fl. 
IL- I~ ...,,..,pO,d 1<>< &CCV<&!" pl.&c .. m•~• CASINO. SCREEN rtPE -
I o1w4~.044" CASING QIAI.IETER -
' 

SLOT WlQl"H -
SCREEN INTERVAL -

' 
rtP€ Of SEAL -

' T'iPE OF F1UER PACK -
' in'\ OF GROUT -
' GROONDWATER?ESR!"r-

WSIFTUENS LOWS?FT."CONSIS t: M1P CO~-IPONENT"% 
,_, 

VERY SOFT ' SPUT SPQON MOSTLY ~0-!00"<. i WO - WHILE 0R!WW1 VERY lOOSE '-· '0" ' '"" SOJ.IE ~0 --0"<, 

I 
NE- NOT ENCOUNTt;REO LOOSE ,_, MEDIUM STifF u UNOIST1JRIIEO PISTON unLE ·~-2:1-.. NA -NOT REACI II- ::<J MEOIU'-4 DENSE <>- I~ STIFF a GRAB SAMPLE 'EW ~- K)"<, :31-~ OEI~SE ,., - )Q VERY STIFF ' OTHER TRACE <>' ,_ 

VERY OENSE " . HAilO NO NO RECOVERY 

BORING NO: L-18 . 
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SEC DONOHUE TEST BORING REPORT BORING: l-19A 
Erwi"anM~n! & lnh'a•lrUc;I<H<I MONITORING WELL CONSTRUCTION 

JECT: Phase II Monitoring Well Installation Program 
..__ _,C:NT: CWM - Vickery, Inc . 
CONTRACTORS: Bowser-Morner JOB NO.: P-3102 
EQUIPMENT USED: Mobile 8-61 LOCATION: VICKERY. OH. 

OROUNO WATEFl 0Ef'l11 TO: CASING SAMPLER CORE BARREL ELEVATION: ------
CAn' HRSA~ w•= """"' """"" St..lnku Split DATE START: September 10. 1992 

"'"" O<'=NQ O>HC<£ "'"' st ... I Spoo" - DATE FINISH: September to, 1992 
NE I SJ.l:E IJ '" '" - DRILLER: .Nil HC 

~""'' - ·~~ - PREPARED BY: G. ALLEN 
f.W.oOU.EJ1F"'U - ~" -

DEPTH SAI.If>t..ER SAI.If"t.£ SAI.If"t.£ PIO/flO 

'" RECOVERY IROWS NUI.I6EA "~ RESULTS 

FEET (FT.) "" RANG€ (f>~) FIELD CLASSIFICATION AND REMARKS 
G INCHES 

1 

'.;,r 
Soft, Brown, Clay, some silt. trace mixed sand 

2 0.0 
2 S-1 TO 

3 2.0 
9 

10 2.0 

• ••••••••• ·· .. ·.··· 13 S-2 TO 
16 4.0 

8 > 
-5.0 8 4.0 -FILL-

I 
9 S-3 TO ••. i LACUSTRINE-

12 6.0 Very Stiff, Grey- brown, lacustrine soils, some fine sand with bedd'1ng 

I 
10 separatbns. 

12 6.0 

····· ••• 
14 S-4 TO 

18 8.0 

I 
5 

8 8.0 

I I 13 S-5 TO Very Stiff, Grey - Brown, Lacustrine soils, with fine sand, interbedded with tilb 
I 18 10.0 . and black ldcustrine soils 

7 I 
101 10.0 Very Stiff. Brown silt cloy, some organic debris, some grey fine sond ond silt. 

I 12 S-6 TO 
12 12.0 

4' 

91 12.0 
10 S-7 TO 

13 14.0 
6 

-15 I 8 14.0 -
10 S-8 TO . Very Stiff, Grey brown, Lacustrine soil. troce, fine sond. trace interbedded till 

12 16.0 sediments. 

I 3 

' 4 16.0 

I 7 S-9 TO 
I 9 18.0 

4 
5 18.0 

I 7 S-10 TO 
-20 I 9 20.0 

! 
MONITOAING WELL CONS1RlXTlON DATA 

BOREHOLE DIAMETER {IN_) ~ 7/f!l , Wti.L UE\'ITOP!OffiT: I ;'""''"E ,, BOREHOLE DEPTH <:! J l'l 
TQA.ce>nOinyou•ty ,..,., lo<S W. otd .. CASINC<SCAE:£.'1 T'IPE -

to d~""'"''-'~ .,.~ij OO'...,.n lo.:adan c"'~ING or .. .., om -
' SLOTWIQfl.l -
' SCREEN I"'TERVAL - I Ti'PE OF SEAL - I T'IP€ OF flLTEA PACK -
I TYPE OF CAGUT - I BCOV<S~'FT.LlaQS WWS7!'1XONSJST S1VVIPLE1D. m.-woNE~Tr% GfiDDNDWATERPBBREV 

I 0 _, VEfl'l' SOFT ' SPt.H Si"'ON >A OS fLY :!0. 100"-
I 

WO- WHILE OAILONO 

I 
VER'f LOOSE '- < ,0~ ' TU!l!_: SOME JO -~..._ 

I 
IH: - NOT ENCOVNTERED LOOSE '_, I.IEOIUM STIFF c UNOISTVRBEO PISTON untE ~~-~ ..... NR - NOT RE:AO 

I ;::: MEOIU._. DENSE g- 1:! snFF a CRAB SAMPLE >ew :! - 10-.. 
DENSE ld- Xl VER'I' STlFF ' Dfl-!ER TRACE "' 

I 
,. VEm' DENSE ,. HARD " NO RECOVEFri' 

t:30R!NG NO: TH-1 B 
I 



I 
PAGE 2 OF 2 SEC DoNOHUE TEST BORING REPORT BORING; l-19A 

En~l<on,., .. ot .1, l.,h.,•lrue1,.t<> 

'" SAMPLER SAMPLE SAMPLE PIO/FIO 

'" SLOWS NUMBER DEPTH RESULTS 
FEET RECOVERY '" A,O,NGE (PPM) FIELD CLASSIFICATION AND REMARKS 

~INCHES 

4 20.0 Stiff, Brawn, Silty clay, some silt, w"tlh thine silt lenses in interbedded discrete 5 S-11 TO layers and increasing with depth, becomes grey at bottom 
6 22.0 •.· 

7 . 

4 22.0 
4 S-12 TO Medium stiff, Grey lacustrine soils with silt layers, gr~des too grey till with 

4 24.0 bedding and discrete silt layers. 
3 .·· ... 

3 24.0 
•••••••••• 

Medium stiff, qrey clay, beddinq strudure, brown silt. -LACUSTRINE -25.0 2 S-13 TO 
TILL 

3 26.0 ··. Medium stiff, Grey, Till sediments, saturated, some shale fragments. 
2 

1 26.0 .. 

2 S-14 TO ··.·· 
3 26.0 

' i. 3 

Termina.ted borehole@ 28.0 feet 

-30.0 
•••••••• 

.··.· 
.·· 

I 

-35.0 

I 
I 

I 
-

-40.0 

I 

I 

I 

-45.0 I 
i I 
BLm\tS/FT. DENSITY BlOv-.rs!FT. CONSISTENCY SAMPLE !0. COMPONENT% GROUND WATER ASS REV 

,_, V!::AV son ' SPUT SPOON ,_.OSTL "f ~0-100"'- WO - WHILE OAIWHO 
0-< VEAV LOOSE '-· SOfT ' rue;:: SO,_.E ~0-~~ .... NE- NOT ENCOUNTEFI(O 
~ - 10 LOOSE '-· MEOtUU STIFF " UNOIST\Jfl8ED PISTON UTILE I~ -2 ~ "'- UA- NOT AE.O.O 
II- '0 MEDIUM DENSE g- ~~ STIFF a GAA8 SAMPLE FEW ~ - tO...._ 

' ., DENSE ~~ -:JO VERY STifF ' OTHER TA.O.CE "' VEAVOENSE " . H.._RO "' NO A(COVEA"f 

BORING NO.: l-1QA 
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SEC DONOHUE TEST BORING REPORT BORING: T esthole- 25 
e~¥ironm .. nl & lniT.utrue'lur .. MONITORING WELL CONSTRUCTION 

JECT: Phase II Monitoring Well Installation Program 
. O.::NT: CWM - Vickery, Inc . 

CONTRACTORS: Bowser-Morner JOB NO.: P-31 02 
EQUIPMENT USED: Mobile 8-61 LOCATION: VICKERY, OH. 

G~OUNO WATER DE?TI-I TO: CASINO SAIJPL€'1 COR€ BARREL ELEVATION: ------
OAn' ""'"'"' W<ffi< """"" """"" !'lt..lnloou Split DATE START: JULY 27, 1992 

""" ~=~ ~""" ""' s•-1 Spoon - DATE FINISH: JULY27,1992 
"' ''-"D 'N. '" - DRILLER: JW/HC 

""'"'"'w< - ~"' - PREPARED BY: G. ALLEN 
HA.IAIS'I FALL - ~N. -

"""' SAIJPLER SAM PL.€ SAM Pi..€ PIO/AO 

'" RECOVERY I! LOWS NUMBER OE~ RESULTS 

"" (FT.) "' RANG€ (Pf'UJ FIELD CLASSIFICATION AND REMARKS 
4 INCHES 

5 

··•···••··•····· .... '···· 

Stiff, Brown Clayey Silt, some fine to coarse sand, trace gravel. 
6 0.0 

8 S-1 TO ·_.·._. 

12 2.0 .•-.··· Corn Cob Manure 0.4'- 0.7' 
3 

4 2.0 -FILL-
4 S-2 TO LACUSTRINE 

7 4.0 Medium Stiff, Red-Brown to Grey Clay, mottled. 
6 

-5.0 8 4.0 ' ...... ' Very Stiff, Brown - Grey Silty Clay, some mottling. some lamination 
8 S-3 TO '' 

12 6.0 
5 

10 6.0 
.,· 

Very Stiff, Brown to Grey, saturated, Silty cloy, trace grovel; 0.7 ft fine to medium 
7 S-4 TO sand, interbedded with brown-red silt. 

8 8.0 
7 

8 8.0 
10 S-5 TO Very Stiff, Red -Brown to Grey, Silty Cloy, mo'tst, some interbedded grey-

7 10.0 brown, silty clay. 
3 

I 4 10.0 Medium Stiff, Reddish- Brown, Silty Clay, Mottled. well defined lominotion 
I 4 S-6 TO between 11.3 - 12.0 ft. 

I 6 12.0 
3 

3 12.0 
6 S-7 TO Stiff. Brown to Red- Brown Silty Clay. interbedded with grey silty c!a.y. 

6 14.0 
4 Med'tum Stiff. Brown to Grey, Silty Clay, well laminated. 

-15 3 14.0 -
3 S-8 TO 

I 2 16.0 -LACUSTRINE-
3 

-TILL-
2 16.0 Soft, Grey, saturated, Clay. trace interbedded, Red Clay. 

2 S-9 TO 
1 18.0 

18.0 Grey, saturated, Clay, some coarse sand & gravel, trace red clay. 

I 
s~1o TO 

-20 I 20.0 
I I 

MONITOfUNG \oV8_L COI'.'STRUCTlON DATA 
!!01'1EKOL£ OIAM ETE11 (IN.) J 7/~ ;cu_ uEYUOPME>rr: C:OMMEI'!TS: SOREKOLEO!::Pnl ~0_(11\. 

j,<Qnot"'inD "4~ l-2~ d<O ... d CASINC.'SCAEEN 'NP€ -
con~ u~d •d"'e.nl 10 TH- 2~ CASINO OIAIJETUI -

SLOT'fflOTJo.l -
SCREEN IMTERVAL -
TYPE OF SEAL -
TYPE OF FlLTEA PACK -
TYP£ 0~ OAOUT -

13(0\','S;FT]J FlST l');lp CElD. b~r-ONE GR00l'liTWATE!1ABBR~ 
0 _, VEA'!' son ' SPUT SPOON I.IOSTLY ~0- 100"- WO- WHIL£ OAIUJNQ VERY LOOSE '_, •ocr ' ruee SO >.IE 30-~ ... NE- NOT ENCOUNT€REO LOOSE '-· MEOIUI.I STIFF " UNQISTUAOEO PIS TON unuo I~ -2:1"- NR- NOTAEAO II- ':<l I.IEDIUM DENSE 0- !j STIFF 0 OAA8 SAMPLE >EW ~- 10 ... 

~I -:0 DENSE ,~ -::00 VERY STIFF ' OTHER TRACE "' "· VEI'N' DENSE ,. H,o.RQ "' NO RECOVERY 

BOH!NG NO: TH-25 



APPENDIX C- WELL CONSTRUCTION DETAILS 



GROUND WATER MONITORING INSTALLATION DETAIL 

PROJECT: PHASE II MONITORING WELL INSTALLATION JOB NO. __ P_-_3_12_0 ____ _ 

LOCATION: VICKERY, OH 

CLIENT: CWM-VICKERY, INC. 

CONTRACTOR: BOWSER-MOANER 

INSTALLATION NO. 

TYPE OF INSTALLATION 
SOliD STEM AIIGFRIDRIII AND WASH 

BORING NO: _L_-_1_7 ____ _ DR ILLER: J"-'Wccic_H,_,C,__ __ _ CERTIFICATION NO: __ _ LOCATION: NORTH OF RETENTION AREA 
SEC FIELD REPRESENTATIVE: _G_.A_L_L_E_N _____ _ 

INSTALLATION DATE: _ 7_12_4_19_2_ 

SURVEY 
DATUM MSL 

ELEVATION OF 
GROUND SURFACE 60936 

1

---- TOP OF ANODIZED ALUMINUM PROTECTIVE 
CASING 

/77":7/-:rl=t~:;:::;::;:;:jt--- TOP OF WELL CASING OR RISER PIPE 
EL.612.22 FT. 

BOTTOM OF PROTECTIVE CASING --
6" STEEL CASING 

BENTONITE PELLETS 
Top of bentonite seal4.4 h. 

El 604 96 

FILTER PACK 
Top of filter pack 6.0 n-. -----

(Bottom of seal) 
El 603 36 

BOTIOM OF BOREHOLE 
El.596.86 DEPTH 12.5 FT. 

FIGURES ABOVE REFER 
TO DEPTH IN FEET 

Concrete 

CONCRETE PAD 

TYPE OF PROTECTIVE CASING 
INSIDE DIAMETER 
TOTAL LENGTH 

ANODIZED 
AIIIMINIIM 

1 o· 
5 FT 

TYPE OF WELL CASING OR RISER Sraiol<=>ss StPpl 
PIPE INSIDE DIAMETER 2 in. type 316 

_. ___ VOLCLAYGROUT 

_,I-----APPROXIMATE DIAMETER OF 
BOREHOLE 4 IN 

TOP OF SCREEN 
b--1·'-""'f------ EL. 601.86 DEPTH 7.5 FT. 

TYPE OF WELL SCREEN: STAINLESS 
STEEL TYPE 3 I 6, NUMBER 6 SLOT. 

BOTIOM OF SCREEN 
EL. 596.86 DEPTH 12.5 FT. 

ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

Pea Gravel VZZZZZ21 
Bentonite Pellets 

Volclay Grout 

Filter Sand Pack 



GROUND WATER MONITORING INSTALLATION DETAIL 

PROJECT: PHASE II MONITORING WELL INSTALLATION JOB NO. __ P_-_3_12_0 ____ _ 

LOCATION: VICKERY. OH 

CLIENT: CWM-VICKERY. INC. 

CONTRACTOR: BOWSER-MORNER 

INSTALLATION NO. 

TYPE OF INSTALLATION 
SOliD SFM AIIGER!QRIII AND WASH 

BORING NO: _T_-1_7 ____ _ 
DR ILLER: J~WcclccH,_,C"----- CERTIFICATION NO: __ _ 

INSTALLATION DATE: 7122/92 

LOCATION: Nonh of Retention Area SEC FIELD REPRESENTATIVE: _G_.A_L_L_E_N _____ _ 

SURVEY 
DATUM MSL 

1

-- TOP OF ANODIZED ALUMINUM PROTECTIVE 
CASING 

ELEVATION OF GROUND h=~:;::;:;:tt::--- TOP OF WELL CASING OR RISER PIPE 
EL. 611.1BFT. SURFACE ~ 

BOTIOM OF PROTECTIVE CASING --
6" STEEL CASING 

BENTONITE PELLETS 
Top of bentonite seal14.0 It _____ _ 

El 595 25 

FILTER PACK 
Top of filter pack16.5 ft. 

(Botlom of Seal) 
El 592 75 

BOTIOM OF BOREHOLE 
EL. 581.25 DEPTH 28.0 tt. 

FIGURES ABOVE REFER 
TO DEPTH IN FEET 

Concrete 

Pea Gravel 

Bentonite Pellets 

Volclay Grout 
Filter Sand Pack 

f/;7//,/j -~ 

CONCRETE PAD 

TYPE OF PROTECTIVE CASING 
INSIDE DIAMETER 
TOTAL LENGTH 

~---VOLCLA Y GROUT 

ANODIZED 
AIIIMINIIM 

1 o· 
5 FT 

TYPE OF WELL CASING OR RISER Stainless Steel 
PIPE INSIDE DIAMETER 2 in. tyDe 316 

_f--___ VOLCLA Y GROUT 

-ooi-------APPROXIMATE DIAMETER OF 
BOREHOLE 4 IN 

TOP OF SCREEN 
EL 588.75 DEPTH 20.5 FT. 

TYPE OF WELL SCREEN: STAINLESS 
STEEL TYPE 316. NUMBER 6 SLOT. 

BOTT0,\1 OF SCREEN 
EL. 581.25 DEPTH 28.0 FT. 

ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 



GROUND WATER MONITORING INSTALLATION DETAIL 

PROJECT: PHASE II MONITORING WELL INSTALLATION JOB NO. __ P_-_:_3_12_:_0:.__ ___ _ 

LOCATION: VICKERY, OH 

CLIENT: CWM-VICKERY, INC. 

CONTRACTOR: BOWSER-MORNER 

INSTALLATION NO. 

TYPE OF INSTALLATION 
SO[ 10 STEM Al!GERtDRIII AND WASH 

BORING NO: MW-1?R 
DR ILLER: J"'W'-'-/"-H-'-'C'----- CERTIFICATION NO: __ _ 

SEC FIELD REPRESENTATIVE: _::G.::..A.:.::Lc=L:::EN"-------
LOCATION: Nonh of Retention Area 

INSTALLATION DATE: _.:_:71~2_::119::::2::........ 

SURVEY 
DATUM MSL 

1

--- TOP OF ANODIZED ALUMINUM PROTECTIVE 
CASING 

fl::;~;:;:::;:~l::::::--- TOP OF WELL CASING OR RISER PIPE 
_J···\-r;....,-,'7"':,--1 EL. 611.34 FT. 

ELEVATION OF 
GROUND SURFACE lill9Jlli. 

BOTIOM OF PROTECTIVE CASING 

------
6" STEEL CASING 

BENTONITE PELLETS 
Top of bentonite sea/43.5 "---------10 

EL 565 56 

FILTER PACK 
Top of filter pack47.7 ft. 

(Bottom of Seal) 
EL 561 36 

FIGURES ABOVE REFER 
TO DEPTH IN FEET 

Concrete 

Pea Gravel 

Benton.1te Pellets 

Volclay Grout 

Filter Sand Pack 

f//Zff//1 -~ 

CONCRETE PAD 

TYPE OF PROTECTIVE CASING 
INSIDE DIAMETER 
TOTAL LENGTH 

ANODIZED 
AIIIM[NtiM 

1 0" 

5FT 

TYPE OF WELL CASING OR RISER Stainless Steel 
PIPE INSIDE DIAMETER 2 in. \'108 316 

_. ___ VOLCLAYGROUT 

__,I-----APPROXIMATE DIAMETER OF 
BOREHOLE 4 IN 

TOP OF SCREEN 
EL .. 558.76 DEPTH 50.3 FT. 

TYPE OF WELL SCREEN: STAINLESS 
STEEL TYPE 316, NUMBER 100 SLOT. 

BOTTOM OF SCREEN 
EL. 548.76 DEPTH 60.3() FT. 

ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 



GROUND WATER MONITORING INSTALLATION DETAIL 

PROJECT: PHASE II MONITORING WELL INSTALLATION JOB NO. __ P_-_3_12_0 ____ _ 

LOCATION: VICKERY, OH 

CLIENT: CWM-VICKERY, INC. 

CONTRACTOR: BOWSER-MORNER 

INSTALLATION NO. 

TYPE OF INSTALLATION 
SOl ID STEM AIIGFRIDRIII AND WASH 

BORING NO: L-18 -------DR ILLER: J.,_;W"-/'-'-H'-"C"------ CERTIFICATION NO: __ _ 
Retention Area 

INSTALLATION DATE: __ 81_61_92 __ 

LOCATION: 
SEC FIELD REPRESENTATIVE: _G.::::...A:.::L=.LE=.N_:__ ____ _ 

SURVEY 
DATUM MSL 

1

-- TOP OF ANODIZED ALUMINUM PROTECTIVE 
CASING 

Jh-crr77.,..-f=t~:;:::;:;:;j!=--- TOP OF WELL CASING OR RISER PIPE 
EL.611.74 FT. 

ELEVATION 
GROUND SURFACE 609 8? 

BOTIOM OF PROTECTIVE CASING ----
6" STEEL CASING 

BENTONITE PELLETS 
Top of bentonite seal 5.5 "------

EI 604 32 

FILTER PACK 
Top of finer pack 7.5 ft. 

(Bouom of Seal) 

EL 602 3? 

CONCRETE PAD 

TYPE OF PROTECTIVE CASING 
INSIDE DIAMETER 
TOTAL LENGTH 

~---VOLCLAY GROUT 

ANODIZED 
AIIIMINIIM 

1 0" 

5 FT 

TYPE OF WELL CASING OR RISER Stainless Steel 
PIPE INSIDE DIAMETER 2 in. type 316 

____ VOLCLAY GROUT 

-I-----APPROXIMATE DIAMETER OF 
BOREHOLE 4 IN 

TOP OF SCREEN 
EL. 601.32 DEPTH 8.5 FT. 

TYPE OF WELL SCREE N:STAINLESS 
STEEL TYPE 316, NUMBER 6 SLOT. 

BOTIOM OF BOREHOLE 
EL.591.82 DEPTH 18.0 ~-----....,.=l.L!.~--

BOTIOM OF SCREEN 
EL.593.82 DEPTH 16.0 FT. 

FIGURES ABOVE REFER 
TO DEPTH IN FEET 

Concrete 

Pea Gravel 

Bentonite Pellets 

Volclay Grout 
Filter Sand Pack 

fZ///Z'lj -~~ 
ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 



GROUND WATER MONITORING INSTALLATION DETAIL 

PROJECT: PHASE II MONITORING WELL INSTALLATION JOB NO. ___ P_-_3_12_0 ________ __ 

LOCATION: VICKERY, OH 

CLIENT: CWM-VICKERY, INC. 

CONTRACTOR: BOWSER-MORNER 

INSTALLATION NO. 

TYPE OF INSTALLATION 
SOliD STEM AliGFRIDRIII AND WASH 

BORING NO: __ T_-_18 ________ _ 
DRILlER: "-JW'-'-'-'/H-"C"--------- CERTIFICATION NO: ____ _ 

Retention Area 
SEC Fl ELD REPRESENTATIVE: _.:::G:::..A.:.:L::::L:.::E::_:N:__ ________ _ 

LOCATION: 

INSTALLATION DATE: ___ 81_5_19_2 __ 

SURVEY 
DATUM MSL 

1

---- TOP OF ANODIZED ALUMINUM PROTECTIVE 
CASING 

f"h~:;:::::;:::;::::~!=----- TOP OF WELL CASING OR RISER PIPE ...,.j•:m"TOrr:rl EL. 612.31 FT. 

ELEVATION OF GROUND 
SURFACE 609.64 

BOTTOM OF PROTECTIVE CASING ----
6" STEEL CASING 

BENTONITE PELLETS 
Top of bentonite seal16.0 ft. 

El 593 64 _________ _.,_ii 
FILTER PACK 

Top olliher pack18.0 ft. 
(Bart om of Seal) 

EL. 591.64 

FIGURES ABOVE REFER 
TO DEPTH IN FEET 

Concrete 

Pea Gravel 

Bentonite Pellets 

Volclay Grout 
Filter Sand Pack 

f2Z'Zij;'j -~ 

CONCRETE PAD 

TYPE OF PROTECTIVE CASING 
INSIDE DIAMETER 
TOTAL LENGTH 

ANODIZED 
AIIIMINIIM 

1 0" 

5FT 

TYPE OF \'./ELL CASING OR RISER Stainless Steel 
PIPE INSIDE DIAMETER 2 in. type 316 

_,~ ____ VOLCLA Y GROUT 

_,l--------APPROXIMATE DIAMETER OF 
BOREHOLE 4 IN 

TOP OF SCREEN 
EL. 589.6-l DEPTH 20.0 FT. 

TYPE OF WELL SCREEN:STAINLESS 
STEEL TYPE 316, NUMBER 6 SLOT. 

BOTTOM OF SCREEN 
EL. 579.64 DEPTH 30.0 FT. 

ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

!A~ SEC DoNoHUE 
- E~m.::::.t~Wn.o.t.n.o...n.~n:: 



GROUND WATER MONITORING INSTALLATION DETAIL 

PROJECT: PHASE II MONITORING WELL INSTALLATION JOB NO. __ P_-_3_12_0 ____ _ 

LOCATION: VICKERY, OH 

CLIENT: CWM-VICKERY, INC. 

INSTALLATION NO. 

TYPE OF INSTALLATION 
CONTRACTOR: BOWSER-MOANER SOliD :"TEM AIIGFRIDRIII AND WASH 

BORING NO: MW-JBR 
DRILLER: "-J W"'"-'/H-"C"----- CERTIFICATION NO: __ _ 

Retention Area 
SEC FIELD REPRESENTATIVE: _.::::G::_.A:=L:::.L:::.ENc:__ ____ _ 

LOCATION: 

INSTALLATION DATE: 813192 

SURVEY 
DATUM MSL 

ELEVATION OF 
GROUND SURFACE 608.94 

1

-- TOP OF ANODIZED ALUMINUM PROTECTIVE 
CASING 

J·~T77:'7fl:;~:;::;;:;:!t~-- TOP OF WELL CASING OR RISER PIPE 
EL. 611.00 FT. 

BOTTOM OF PROTECTIVE CASING ---
6" STEEL CASING 

Bottom of 6~ Steel Casing 24.5 FT. 

CONCRETE PAD 

TYPE OF PROTECTIVE CASING 
INSIDE DIAMETER 
TOTAL LENGTH 

ANODIZED 
AIIIMINIIM 

1 0" 

5 FT 

TYPE OF WELL CASING OR RISER Stainless Steel 
PIPE INSIDE DIAMETER 2 in. type 316 Driven 6~ into lower unit. ___ __..,_ 

BENTONITE PELLETS 

Top of bentonite seal43.0 ft. 
EL 565 94 

FILTER PACK 
Top of fitter pack 49.0 ft. 

(Bo!lom of Seal) 

EL 559 94 

BOTTOM OF BOREHOLE 
EL. 547.94 DEPTH 61.0FT. 

FIGURES ABOVE REFER 
TO DEPTH IN FEET 

Concrete 

Pea Gravel 

Bentonite Pellets 

Volclay Grout 
Filter Sand Pack 

_f--__ VOLCLA Y GROUT 

_,I-----APPROXIMATE DIAMETER OF 
BOREHOLE 4 IN 

TOP OF SCREEN 
-loll---- EL 557.94 DEPTH 510FT. 

TYPE OF WELL SCREEN:STAINLESS STEEL ----11---- TYPE 316, NUMBER I 00 SLOT. 

~ -~ 

BOTI0.~.1 OF SCREEN 
EL. 547.94 DEPTH 610FT. 

ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 



GROUND WATER MONITORING INSTALLATION DETAIL 

PROJECT: PHASE II MONITORING WELL INSTALLATION JOBNO._~P_-~3~12~0~-----
LOCATION: VICKERY, OH 

CLIENT: CWM-VICKERY, INC. 

CONTRACTOR: BOWSER-MORNER 

INSTALLATION NO. 

TYPE OF INSTALLATION 
SOliD STEM A\IGFBIQB!II AND WASH 

BORING NO: _L:;..-_1 9'-A-'------
D BILLER: "'JW=.iH_,_,C"----- CERTIFICATION NO: __ _ 

75' WEST OF L-19 
SEC FIELD REPRESENTATIVE: -=Gc:..A_::L:c::Lc:E_N _____ _ 

LOCATION: 

INSTALLATION DATE: -~9~11 ..::11..::92::._ 

SURVEY 
DATUM MSL 

I
...,.__ TOP OF ANODIZED ALUMINUM PROTECTIVE 

CASING 

77...,..,,...,..-rf~~;::::;:;::;~t=--- TOP OF WELL CASING OR RISER PIPE 
EL.621.25 FT. 

ELEVATION OF 
GROUND SURFACE 620 03 

BOTTOM OF PROTECTIVE CASING ---
6" STEEL CASING 

BENTONITE PELLETS 

Topol bentonite seal10.0 h. -------~ 
EL 610 03 

FILTER PACK 
Topol firrer pack12.5 h. 

(Boo om of Seal) 
EL 607 53 

Silica sand from 28.0 to 24.0 
BOTTOM OF BOREHOLE 

EL.592.03 DEPTH 28.0 FT. 

FIGURES ABOVE REFER 
TO DEPTH IN FEET 

Concrete 

Pea Gravel 

Bentonite Pellets 

Volclay Grout 
Filter Sand Pack 

fZ'l~ -~ 

CONCRETE PAD 

TYPE OF PROTECTIVE CASING 
~\) ....... -INSIDE DIAMETER 

TOTAL LENGTH 

ANODIZED 
AIIIMINIIM 

1 o· 
5FT 

TYPE OF WELL CASING OR RISER Srajnless Stpol 
PIPE INSIDE DIAMETER 2 in. type 316 

_______ VOLCLAY GROUT 

-i-----APPROXIMATE DIAMETER OF 
BOREHOLE 4 IN 

TOP OF SCREEN 
EL.606.03 DEPTH 14.0 Fr. 

TYPE OF WELL SCREEN:STAINLESS 
STEEL TYPE 316, NUMBER 6 SLOT. 

BOTTOM OF SCREEN 
EL.596.03 DEPTH 24.0 FT. 

ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 

&~SEC DoNoHUE 
- EnVU'U<l<uoot&W~ 



GROUND WATER MONITORING INSTALLATION DETAIL 

PROJECT: PHASE II MONITORING WELL INSTALLATION 

LOCATION: VICKERY, OH 

CLIENT: CWM-VICKERY, INC. 

CONTRACTOR: BOWSER-MORNER 

DRILLER: JW/HC CERTIFICATION NO: __ _ 

SEC FIELD REPRESENTATIVE: _G_.A_L_LE_N _____ _ 

JOB NO. ___ P_-_3_12_0 ________ _ 

INSTALLATION NO. 

TYPE OF INSTALLATION 
SOliD STEM AIIGERIDRIII AND WASH 

BORING NO: L-25 ------
LOCATION: 

Retention Area 

INSTALLATION DATE: 7128/92 

SURVEY 
DATUM MSL 

1
--- TOP OF ANODIZED ALUMINUM PROTECTIVE 

CASING 

ELEVATION OF 
GROUND SURFACE 610 96 

BOTTOM OF PROTECTIVE CASING --
6" STEEL CASING 

BENTONITE PELLETS 

-,.--,....,..-,,...,.-,_fl:;~;::;:;::;:tt:::---- TOP OF WELL CASING OR RISER PIPE 
EL. 612.95 Fr. 

CONCRETE PAD 

TYPE OF PROTECTIVE CASING 
INSIDE DIAMETER 
TOTAL LENGTH 

ANODIZED 
AIIIMINIIM 

1 o· 
5FT 

TYPE OF WELL CASING OR RISER Stainless Steel 
PIPE INSIDE DIAMETER 2 in. type 316 

____ VOLCLAY GROUT 

-'-------APPROXIMATE DIAMETER OF 
BOREHOLE 4IN Top of bentonite seal 6.0 "·-----------

EL 604 96 

FILTER PACK 
Top olliher pack 7.0 h. 

(Bortom ol Seal) 
EL 503 96 

BOTTOM OF BOREHOLE 

TOP OF SCREEN 

EL. 602.96 DEPTH 8 .0 Fr. 

TYPE OF WELL SCREEN: STAINLESS 
_,.,..If-------STEEL TYPE 316. NUMBER 6 SLOT. 

EL.592.96 DEPTH 18.0 Ff. ----------"--=-'-'--c..Jilc-------
BOTTOM OF SCREEN 

EL.592.96 DEPTH18.0 FT. 

FIGURES ABOVE REFER 
TO DEPTH IN FEET 

Concrete 

Pea Gravel 

Bentonite Pellets 

Volclay Grout 
Filter Sand Pack 

W/////1 
~ 
~ 

ALL DEPTHS ARE REFERENCED 
TO GROUND SURFACE 



~larch 1986 853-3020.6 

DATA INCLUDED IN APPENDIX A 

FIELD ROCK WELL(l) 
~ION I TORI NG BORING CORE 

STATIO!\ LOG LOG ROCK TILL LACUSTRI!\E 

14 X X X X X 
15 X X X X 
16 X X X X 
19 X X X X X 
20 X X X X 
2l X X X X 
22 X X X X 
23 X ( 2 ) X X X X 
24 X X X X 
26 X X 
27 X X X 
28 X X 
29 X X 
30 X X 
31 X X 
32 X X 
33 X X 
34 X X 
35 X X 
37 X X X X 
38 X X 
39 X X 

( l ) l'ie ll data includes installation sketch, installation 
notes, and development notes. 

( 2) Proposed well location was moved; therefore an 
additional boring G-23A was drill.ed. 

Golder Associales 
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== 
D!PTHt o.epth !ram ground 11urface in fet'!t. 

R~"""'~: Lenrth of cart: t'e'Ccr.rered ~ 1C01. 
cei~Ul ut .:ore n.n 

ROD: Rock Qutlity Dej~cion .. 
Natun!l ~th of cart .:vl~r! !." 1~ x ICXJ! 

G13cn o[ .:ore ru1 

D 1. s ccn tirrui t l. u : Any f u rurt th.& t lnt ~ tJ: &.. cent 1n..ri q o £ c:h.a rock , 
L1..:1Wlnp, t;;dtilf'8, Jolntt:, ard fracru.ru. · 

J...r$:,1• v/.axi..!: 1he acvt" arrgl~ bf:~ ch.t dUcOI"ltLruity 
.t.rd tf..,. .a.xG of t~ core-. 

frequency: Typical spacing for the type of discontinuity 
dcscrtbed in the interval of core specified. 

I 

U tholor;y: S urd.a..rU lithologic ryt±.:::ll for uch rock t)1><l Ln ~ 
cnre, u ~~ b.:! W.... 

!:;;;fl 
GYPSU.'l DOLO.~IITE 

T=n-o: Aw~ g_r<in 
~~rr c-o.u~~-t:, 1-2 = 

C "'CO.UH, 0.5-l !!:D. 

aU...: 

H - <>e<Jlcn1 O.ll-<l.l "' 
F "' fi..ro!, U.125--0.2S rnl 

VF "' very fine, l~as t!'un 0.12..5 m 

~tt:£!-ir' D.egrt-e of w..!t~ring or alt~n-d..xt of d-. ,umpltJ:, i.L, 
I. rr.et"e-Cl: No evidence of a:ny med\a:n!._ca 1 .. n· ~cal 

ll.lter.acL.xl. No dl....ll.colorll.tL:n evi&nced. 
2. Slt.mtlv ve.a~r--eod: Sli..&ht CU.colontlcn ext surf.ace, 11li..ght 

.&J.ti!Cll.tl<..Xl ala\& di.IJC(Xlt:i..nuitl.~a, leu th.a:n }at of tJ>.& voll.IDlll 
Lc .tlt~, at~t.h ia n6H.a:nt:1...tlly t.nAffe-cted. 

J, H:derttt"lT ~lltho:~: Di.JJcolurl..n.g !.A t"V'id~nc, !"ll'r"f.&cl!! lt pitted 
a'd .Hti!!red lAth .titt"ratl..oo pe-ne1.:re.ti.ng vdl bofluv rock rurf..IJCI!!d, 
~~ "h.•lOd" tvi.&m:, lCJ!. to 5{11 of ~ rock Ld .tlten:d, 
acNngth i.A rcti~ly leu dum truh ro.:k. 

6. Hl...dlh ,_t:h.ere<J: ErttLri!! IMdj L!! dltlcolore<l, .tlcl':.rllcicn pi!!~ 
ne.t~ny ad ot ~ nx:k vi.th ~ po:~..i!!C~ of dlighcly \.111'11~ 
rock rotl..C'I!!Abh, a.:::u:.e tl~raL' l<"~ r...ot"rY, rl!!c.ai..ruJ cnlv a !nc
tioo of or!_gliul •Uc"n&ch (v!.th vet atC'e\"'%'m ll.8UII.ll)' l~ th.an 
dry nr~rn). 

3. O......:~c"'d: Rock La Ndu::td to a s.oil v!.th ~Hct: rock t~ 
(s11prvlttd, C.M\ be ~~rnlly oold.ed .-:n:.:l .:n..d:Jlt-d by h.'l:l"'d. 

Ducriotl.cn: Lith:llogi.: dea.::riotl....:n of 4."li1TPl~ll, i.n:lic.ati.ns>; the N-oc.h 
ul u..:n unt. A &~ral d.e11..:rtoc1.v.t t11 gtv<"'n f.;:,r uc:h rMjur ro.:k tyPo"· 
Ki.nor vuU:ticnl! 1..n ltthol09;y l..n roct-d. HIJ'lo.Jr ~ri...&cL:.na tn h.a~H. 
~doerir~, rolor, ard te:xcurtf •~ orh:Jv.t tn ~ ,tpproprilte co)t..J1TU,. 

j(>' -··asJ-J020 l'''lt 
COREHOL£ LOGGHlG LEGEtiD 

SHEET 1 OF' 1 
o"~'• f'!l\.ol I ~· -- r 2/20/86 
t•H•CD o.o •o 
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Field Boring Log 
DEPTH HOLE "D 'if ,0, HO, ?s-~-2_Ql5 f>flOJECT ___c__w.rn /JL L_L)/_QH BOAI"O 1-10. 

- ¥ 
0 E? T H !!OIL DRILL~ a• Il-l !If>. &1/Lr-"L ORILlli-10 ~ETHOO ..L.O:t~.J.\!£..::L4.cx.._! ~I'- j~HEET ~ 0' .:1 
DEPTH ROC~ CORE~ WEAT11ER (,Lt:.. DAilliNO COLlPANY C--talh ""~~~C-J SURFACE El e: v. c;;,Q~ 
NO.DI!!T.8A.3 UO. 

·~- T EWP. 3!>-~ F 
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MONITORING WELL INSTALLATION LOG 
.108 NO. 65"3- ~020 PROJECT cw~ i t':(C(S;,£'S:L iQti. WELl kO C:-26. SHEET ___)__Or~ 
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' 
(/10I<NE(O, COLLAR ELEV k/3.'-10 ().A,T(/TI'" E fo/z_J /t S" II: 2. S 
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. Golder Associates 
Field Boring Log 
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Golder Associates 
Field Boring log 

PROJECT ( .. un /, ~ /o/f 
DRILLING METHOD .!dzlLC~E_i.r&' r;D, 
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MONITORING WELL INSTALLATION LOG 
JOB NO_ 6'5J- 3cpo PROJECT CtyO\ !1/lCKC!!Q.T !01-1 

OfllLLING U£THOO I Avhffi /ROpf Y 
DRILLING COWPAHY J3owkq irMORHt'?? 

WELL HO L-29 SHEET __j___ OF -''---1 
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MATERIALS INVENTORY 
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DEPTH HOLE j?. I JOB MO. V3- 3013 
DEPTH SOIL DRILL !:i_"I _ _j_ Q,o, lkSP. &.i_jt9_~-
DEPTH ROCK CORE~ WEATHER~ 
NO.DIST.SA f.£uo.~.o....N-f TEMP. ,-o· 
/EPTH Wl. )J-f HAS. PROD. Nil 

I TIME Wl. }Jft HA3. D E LA Y E D __!::.1_ 

SAMPLE TYPES 

" •votR SA"'~Cf " IV.CK 

" c><u,.< &.<.. .. PL...t .. 
·~· 00 O"" [ 0~(~ ' co ... ..,.t 

" DH<r.'iO.. U"PH '" CA5•><0 

"' HTCt<fR SA,.~L! " ou• 

"' IIC>C~ CO~£ 

"' Cvr£1 

" sconED TU6! ' .... ( 
'0 '"'" WA,L(O_ 0"£~ '~' F""C"!'ITS 

" T'"'~ "'"'tUO. ••SlO'I " CAAV(l 

"' ""'-SH SA ... PU <'0 LAHA(D 

'" C.C,...,r"t.VI.<~l..J s,,~_. 5-t-.1<-.: " unu 

SLOWS E LEV. 

DEP"TH DESCRIPTION _..,; 

SoH -t-o -Mr rf\, bvO<J.Jn 
~LT, iYac~ f l ,..-..e. r- Sard, -t"r~cc.. -
otC)anic.~ 

r- (!==ILL-) -
·c,CA.Q 

r 2.(.. 
-
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. Golder Associates 
Field Boring Log 

PROJECT ew~ /o"o lo'l 
OFIILUNO METHOD Jd:!!.~r,.u'-'..._1 -'0-c 
DRILLING COMPANY ~Q~(c.J 

DRILL RIO C.tr:U:.- .,-;:;:: DRILLER 

WT. SAMPLER HAMMER ""d DROP 

t!OAINO NO. 6_· s I 
S--t;>., ~ ~-<'!:: 8HEET __ I __ OF 'l 

SURFACE ELEV. !£ol 
J:: S~::.-'-"'Q:!.rd__ D.I,TUM tJz:.S t... 
N4 ITARTEO G(eo /J- ,.;s 

W'. CASINO HAMMER ;\!;) DROP-& COMPLETED ;~j' zr.:~-.rJ 

ABBREVIATIONS a OIL DESCRIPTION -RANCE OF PROPORTION 

" .. [DIU" u , ......... ( -'"T<'U.C("- 0 · ~"' 

"" "'><::•CtOUS ~· """-'""'no "1,.fTTU:" -~. tt-.. 

""' .. one to w ~•o -..o<.I!"-1J.)o) ... 

"" ><0.. PU.&l<C . lilT ..... a- -:>a·..," 
00 QAA'IO( "' o.n 

'"' o~c"'"'c ~ ao ... e CONSIST£HCY 
~ ~~(SSU~£ "YO ...... U'tC ,. HU.Ct 

l~ UX>.U . ~ ~ M'($$Ufll ... AN\JAL "' ....... l(~LfVU 
Cl> CQO.IPAC1 ......... 

" "'0 "" ,...£,..,., o• .. .........-t• oo; DE,.S! " •ToF> "" AtS•ou•• HUOV. 
' "~ " ~~ " ~· 

SAMPLES z 
" HAMM_ r~OW$ 

R~TT • SA.._. P L E DESCRIPTION '"0 fiOR INO HOTElS NO. TYP[ rMflc'f~ -0 

-
I 
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DEPTH HOLE ~7. I JOEl NO. ?r.3·3oO 
DEPTH SOIL DRILL _1l_:_j_ OA INSP. t!.f?l • (_.,esm 
DEPTH ROC,.; CORE E.d__ WEA THEA ,PJ~ '-·~· 
NO. DIST.SA.LQ UD. 5"-~ TEMP. =· 
DEPTH WL. tV~ HAS. PROD. AJ~ 

I TIME WL. 
,VI) 

HRS DELAYED~ 

. Golder Associates 
Field Boring Log 

PROJECT Lw!>-7/n /) n 
DRILLING METHOD {;m_ E:___C..t'..i.L !j( '"-' I 

s.,..., 
ORILliNO CO~PANY W:"Tic~ t::kJ ~ ~~c.-.r 

DRILL RIO CmE 55' DRILLER 

WT. SA.MPLER H"MMEA 6:'01 DROP 

WT. CASINO HAMMER Nj DROP 

SOFIINO NO. ~- 3 / 
)~t?.H:-. .L! 8HEEl ~OF .3 

tiURFACE E LEv. ~OJ: 
I S"f_'-V1.fft:/ DATUt.l fllf• 

.A I!IT"RTED "oy /Y9:r., 
A. .A COL.IPLETEO ~~:r /,":~_.., 

SAMPLE TYPE 8 ABBREVIATIOHS 8 0 ll DESCRIPTION -A"-NOE 0' PROPORTION 

" AlJO!~ , ..... ~u " tu.C( " W(l)IU'" ~ u .. ~f "TIUC["- 0 '" " c .. v~• a a'"'' '" ·~· 
o< lot'(;ACEC>Vtl ~· urv"-'TlD "\.ITil(" _,, "" 00 0"'"' 0~1>· ' CO.o.O<S!: "" "0TH!O " ~"' 110 ... ('' _, '""" " 0(~1$0N ~"""11 ,. C.o.SINO "' NO .. ~\.A~ TIC " "' "ANO" -XI·..,.._ " PrlC><f_~ ~~ .. ~\._( " ow 00 0"""0( '" "'" CON~ISTEHCY "' "<X~ CO"! "' CU.HY 0~ OAGAN>C '" -· " sconf.o rue< ' r .... e ~ ~AlSSUA( MYD'l"UL-<:: '" l""Ct U LOO..( • ~· " , .......... uo 0.., .. rA.<Q r""G"'£><T3 ~ PA{5~UA( "'M<UAl "' WAl(A c(V(l 

C~ COU~ACT ~ .. ,,.. .. " T~'""'AlUO ~<:<;TO>< .. 0"""" " '" "" W[IC><TOI ,. .... ,f_f\ 
""' 0[ .. ,( " 11n•r "' WASH SA'-'~Lf '" U.Tf.MO "" "!SIOUAL ' THLO>'o 

' vtAr " ~~ '" 
(j,..,,,...,....., 

.s-~·- ,r_......l, F " LmL£ "' ~· 

SAMPLES I 
E lEV. BLOWS " DE!ICRIPTION --;; !1A~M r~QV>r.; 

"~n 
. SA~PLE DESCRIPTION '"' 60RINO NOTES DEPTH NO. JV•l rM.1L"f~ -0 

Sot+ +o -:s.Ti (..f} 5' (y X+ 
f- bJZ 

; .o -cya'), SILly CWA'f, 
+r-ac.c TO li\-1:\c:. 

1'-c sa. rd., -trac c. -

-r-c ~r'd.Vc\ 
(_ "' f- ( -nu;> 
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f- -
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4o. I 
1-.J.ard ,d:ce/""\ fsh r- ':Jr'6Y ...;t.~ ~ILl I - -

f s.....,,....,..,a_ 9 -c.. sa....-..::l; <fit.. 

f-
+r-ace To ! ;+-t\e 

~ 0 
.t='i r>e g.-a vel /0 '5 >·'I 
C''L'-) 



0 E P T H HOLE ')' 7. I JOB NO.!l~ 
DEPTH SOIL OAILL '!iJ._j__ OA INSP. 

DEPTH ROCK CORE~ WUTHER ~6 ci_o/., 
' NO. DIS l. SA. l.Q_ UO. 8A. t;1,j_ T0.4P. ___8)__· __ 

DEPTH WL. N~ HAS. PROD. N1 
I TIME WL. ,\1-1 HAS. 0 El A Y E D _!:!__:1__ 

SAMPLE TYPES 
., ~U(l(A ~~'"'l( " ~" 
" CMVN" U .. el( '" ·~-00 D"IV! OP(" ' COAit'i~ 

" OH<iSON ~·"Pl.( ~ ,., ... o 

" "'TCM!A S.t"P'\.( " ow 

"' "<X~ CO~! "' CLAYEY 

" tconw H;~t 
'"' " hHN W<tU:D OM:>< 

·~' fAAG•H>ITS 

" !"><ON WA<l(O, "'"'TON " GOUVfL 

"' 1'<'-SM&A ... Pl( '" l_Ay(R(O 

"' {,.o.Jfr~ ~'" ~ " lJTilE 

BLOWS ~ DESCRIPTIO"i ~ OEPTH 

f-l..;::l..-d,iu:s-ro•~ra'f 
~L""fE" ~ld, sirrl, 

_-; -,0, -r--r-,c..c I ·,H Lc o/~Y<-l(T....._ 

41. I 
ALX.,e.R 'REfuSAL 

f- -

f- -

-

-

- -

- -

- -

f.- -

-

f- -, 

f- -

r- -

f- -

f- -

1- -
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-

-
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Golder Associates 
Field Boring log 

PROJECT C-W-"7/ ~k 
DAILLIHO METHOD ~E C..d.o:: {L:i!_((Q{z!_ 

OAILLIHO COMPANY Cry:-:]21?-1 t-"L(>lt<.J I~ 
DRILL RIO U~c_ "" DRILLER 

wo. B.O.MPLER HA'"'MER '" DROP 

wo. CASINO HAJ.!MEA ·~ DROP 

BORING NO. (i-5 ~ 
c:.,, S,..,.,...A&AHEET _2_____ O' .5 

SURFACE ELE V. wor 
T £c.-~-~:cJkl OA TUI.I :'1.-t .. H 8TAATEO ~= /_n""'f 

A "~' 
COI.IPLETEoL£i:I.L ~_;·:;_1£ 

ABBREVIATIONS 8 OIL DESCRIPTION -RANGE Of PAOPORTIO"' 

" W[J)<Vo.< u ,~ .. ~u ""'!IUCf ·- o i" "< ">C•C£0116 ,., '-""1\J....,HD •mct--I·IJ.., 
"0' woncw " U'<O -..oo<E"-11·"'" 
" .. 0 .. >'LASI>C .. ••u ..... o- _,.,, ~ .... 
00 o ........ c( '" ~•lN 

COI'IBI:'ITENCY 0~ O+>G•~<:: '" w"' - ..... !SSU~( HYDOUVI.OC '" TOUC( 
U. LOOS( • ~ - "'"[!>5UR[ "''-~V'-l "' W•HI<\.!V(< 
c~ co"'"'•Cl , .. ,, .... 

" "" "' Wfo(IHI Qf """'"(R 
0.. OH<M .. '"" "" "(SODVAL ' THLOV. 

' vt~• ' ~~ "' ~· 

SAMPLES " HA""'-1 ri2'"'$ "%r • 8 A. 1-4 P L E DESCRIPTION AND fl OAINO NOTEe NO. TYP( f}3f,c1E'1 . 
a 

-:';;.'i Jo '"' '·9 

o~L, ~ _j .. J 'i •. .I~ -!.. b, 

~~ ,/,j;- 'fi ;, J... £, .kl./4/ 
;;:;; f t~..b:h J/~ _-,· -/ j/s:t; - .J.Q i.&t <l< 5 //. 
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MONITORING WELL INSTALLATION LOG 
.lOll ~0 6)_J-30:2Q PROJECT C:~ ~ f'{(K/Si:C /QH WELL NO L- 3 I 511EET ___/_____.or~ 
GA 11'/SP, L ~05T DRILLING 1.4ETHOO AJYJ;::& L iJ.<fiA 8 I GROVNO (LEV f&l 'l '""ATER DEPTH I tl. 'S 7 

.... (ATHER LLQ:£ DRILLING COioiPANY ,c:-r'r. COLLAR EU.Y ~l'·l~ 0.oi.T(/TII.I( 1r.J/JJ/~ S I~: 5:> 

T(loiP OR ILL RIG 0"1.,... :r-s= DRILLER C+\UO:: tf.{{\1_£ STARHO c?/?9 ro);X.;>C co~o~PLETED NTO !O(Y(Yr .... ( ; ou~ Tl"{ / t>AH 

MATERIALS INVENTORY 

W(ll CASING z 1<\. dla. ]Q.Q' Ll W[LL SCREEN '2 lr.. dla. :z [. 
" I!I(NTQNIT( SEAL (L?_L&'T > 

CASII.Ij TYPE 3''2. zr·~-·~r :;;:rn- (_ SCREEN TYPE .,.,1 5:!Et·' I..' I f'£1: i&:~C tvQ.L() llojSTALLA.TION loi(H+Oo Gr~·.l•-'- r:.,cc_ 
JOINT TYPE Qu<.~ c12 1B. ~D SLOT SIZE: 0 _()0(.0 fiLTER PACK QTr .'i.O 6A!S 

-GROUT QUAtHITY CENTRALIZERS ;1//:l,M:' fiLTER PAU HPE Ff1.!C Siu:-"' S"~" 
GROUT TYPE l3c~tJrrf- s, ( d?.B,::t Ot!ILLING loiUO TYPE MW<' INSTALLATION t.I(THOO (rr'AVrT'T F')lLL_ 

SO'C/""0< ""'"'""" WELL SKETCH INSTALLATION NOTES 

-rli i~=;: :f J .k;"rj 
wu. r z 18 

_p~~ 
" H !/, c /-, ul [H- """"· "'"' QeDU" >CRCACE I c.2'- r,""" "" o.o r.;-:: ~ "··::.~~~~..::~r, \;;~ :t ~< ;;:;;) ·C<A 

OCOAU•O (C,cc) ,.o' 
~· JCW 

2.w C-,r;u.o, TO ~'T, ~'{-""rA.JJ 

F"~, ·-· V:--1 ucu '") 
,._.O"fTt...i<:D, C.......A'/0::1 ~1\...T 

~-:::..,,. Tl'I'A<:.~ C.o>-Jt:" S,o. D, n:< .... ~.? 
Do<'GA>..JJC.":: (L-~<C..u:<>r<>.IN") 

~e;o";-v - ·.2 

"' 
··~ F'"1RM -ro 7-r"IFF &J:'Io.yor;. .--- f< ' e,.:!o'"'-'I>J l_...'>M•IV..\~D -$\Loy " '"' :8 Y' /oJo 

C.'-"y, TR...o.Cfr <Oo/..J~ ~D , .. , 
~. "'' ~ ( L..A<-u'S-rQ. o>-.1 E) 
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-· 

c-,.1 , 
uu ~ , .. I?. I . Et .:_:~~ :~~:[~{;~:{ 1'-~ ', ,·, - •;.;. 

' ·"' 

r-- f-

1-- --

1- -1 -- -~ 
I[WELL DEVELOPMENT NOTES 

;; Nv/inF;n ~' '" "" A•'O 
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W• ~~ •/.li ,:,. 

·'><?ill( '· ,.. ,, ;f" {,Jl 

I " 7'1.>' CO' .<'! / /'/// ;.9 
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SUBJECT 

Job No. 

FW. 

WELL 

35;.- 3"2. 0 

L- !>i 

c ~M P<-1:: 7/0 ,.,/ 
Made by ·LF Date 

Chocl<od 
~· ol 

- /ffL-
I <._ 

I 

I . i 

L __ _L)__';'_"'~J/..si:.yu~t u) J.,.,N1tr<-/_ £;~ -~~-~-~ ~_5'-~_:___~_~, _ _uj~-~ 
OJ . <lo!!/1 a•r ;J·t/. 31's~ tj rc.4'' c,~ ~ ; A -h ,c;.p; .-/ . c I-<.- . 

b) 7:·; (fJ Ji',~,._,/,_,j f'.-o~ 'f,.J A.. (Y' . .J': f.yJ ;Jv-ic ~f_c"'l---
dr-JI~d ,,_,_f a:.,{_ t:/~d_,,( c/<'•></ ).k £;.-/-<-d_/o . ...-:-1/..;..__o.s::·. 

' •f, ~o-/h...._ ,f j,,(~ _ 

~--- __ t- ) __ }),.., ~AJ ___ A,,.,"' t""'J _ , {_ -:, L__"_;l _ uy __ , f ,"- J'_ Jo; -:-:f-,.__,t!._ 'cJ.J-- _s.LO.L 
0,) ,) ho-/hM o-f ~ CJJ ~ f',J' j_!J 

/ __ 0) poreA,fL_ IJ,_LJ-j;;f,J !.v.•'IL {;/ft~ SR,j fn ./'/ 2~. bfL_ _____ ~_ 
£) nf,jf JCY£<~ ~"~ Y•~;..- f'~ fAJjx/1~/ > Vt// ;o--lh-;/"J €_ /'/.J.i;:r 
t) B ar/i;j;'/T'f - ~'- r I <f.J ...... , r.-d~L ~!' "f_/"'•Y I (!_ .__ ;,-_ <- . _l 

r{,,.._ So.,J-rd /v erlfw'~ .J-I,dr /W slaj~: rl) .+ M<- h-1<:. 4~cl 
D<<-.-c,/ T/, c ze~ ,bo,-cholc On<.J~J <AJ"-.J lite.... Lcnk/:1/ed '-J;J(.~ 
9<-t</. _a~_ be,.__f,, ~ _ /''!/d.i_ 7 ___ c/_<71N"d:I1J-- a" .d.a.f-_ 1-n/-uv../_o:f._J/,_~ 
Aof~ W<J 6u"J t~~k-h!!~q'. . • : __ 

F/11'.- Pu/r: : >c•r•~ j &.,.-efv/~ <1~ -I"J !J,u(r-.,(;!~d ,,,.:/-{ 
s~~~d fo ~- {' byf ) ' c..lc .J,hJ -(:;;,,_. /'"'/r v•/~.,~ ~w. I 

____ a<f«aL. vo/~-..L u;e.f. _-c-_ _ ,5 Ja.l -·-- _ .. _______ ---~-
ya I, 
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Mxh~;le ;:e.J/els -h . / 'J bJJ' / c,/,~1·/;d !u-/o~.l- vo/"~e 
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SUBJECT u/ciL fv5"/.4)-L;J ri~AJ ;Vu7CS" 
Job No. ~53 -:;o;lD Made by 1-J.b.b, eLj, Date 
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DEPTH HOLE Aj'f, 'f JOe NO. i"s !.r -'on 
DEPTH SOIL DRILL !iii_ OA INSP. Ln1LJv-=--
DEPTH ROCK CORE £1_ WEATHER CLLJ(. 

NO. DIST.SA.3 UD. SA..~ TE~P. <-o' 
DEPTH Wl. 

.1, :,."I 
HAS. PROD. t':d 

l T I~E we. OFJD b-:tflf""HRS. DELAYED ..L"i__ 

SAMPLE TYPES 

" ......,;;(~ ~ ..... ,.,_, 
" ., .. c~ 

" C"UN" S~"PC( 

'" ·~· 00 0"'v( 0~[~ ' CO•""£ 

" O("<SD>< ~·"'~1.( ,. c-..><o 
" >'1lCHfA ,,.,,._\.( 

" ,~. 

"' "'<X< CO~£ "' cu.•<• .. sconto TUft!: ' ''"' " '"'""'"ll£0 o'""~ ·~· 
f~AOM£,.TS 

" '"'"' ,.,....._,ro ~.-.ro,. " CiAAY[l .. ...... ~ .. &• .. 9<( "' L<~f"!O 

'" c_.,y, ....... ~ 
~· ""-+.-...,_. " UTlll: 

BLOWS E lEV. 
DESCRIPTION .......,-; DEPTH 

Firm, brow<'~, <........__,.,yEy 
St'-l, +ra.::c. f';~ -:~>::ar.d, 

-'- -t-race. or'}<:l.n•C'S (Hu..) -
I.\ 

~;.-(V"\n ~t"i Ff", brou.>n-
1- 1an -C)ray 1 fl'Jo.!-t\.cdJ -

CL.A>.Ja; 51L..T 
1 +ra.c.e 

r- ..Pir-.e ~.--.d) -n-ac..e. -
0<'"-'Sdr"\t c.~ 

(LAc..ujTRto-1£) 
/aOO.o -

4-1 
~-1 

t- !=irrr~ +o -:A-,'ff -
t::-.-CVJf"', CJ'('ay, 
\ d ,-.,...,:, /'> -a-r~d 1 ~\ L "'T\j 

1- CLA'J I -tf'.a.Cc.. .p;,., -
S<:'l nd 
( LAC..U.=rrQ IN() '- -., 

(-c:D. 0 
-B.o 

-

l==irrv'l iu ":'>o-f+' 
H 

yo uJfl +o ')'d'/. -

SIL-"""/ C.l- A'/ I 

- --rrc ce... f' - (__ "5<V'd I -
-Ira. c. e.. -f-c s..-ave I 

- (T\I....._L) -

- -

- -
f'ii 

- -

r- -

- -

1- -

1- -

lj 

-

1- -

-: 

. Golder Associates 

Field Boring Log 
PROJECT Cto~ ./, ~/-" BOAINO NO. {r- 3:;;.. 
DRILLING ~ETHOO ~~Dt!J4dl ~ s -· SHEET _L._ OF ;1_ 
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DEPTH HOLE (J 0 JOB NO, :is:\-3QJO 
DEPTH SOIL DRILL .1Q_Q_ OA IN61". ~).6.6. 

DEPTH ROCK CORE-==.._ WEATHER 5 __ 7 La:::.:: 

NO.OIST.6A,/...Q___UO. lA.-=-- TEMP, -
- HR6. PROD. -I D'"" WL. 

Tllt,jE WL, - HR6. DELAYED.=__ 

SAMPLE TYPES 

" .WC:(~ s,.< .. ~l! ~ ...... ,~ 
" C><UN~ ._.. .. ..,_£ '" --" c:>o<N£ O"'f>< ' CO~"''! 

" C>t""'"" , .... "U ~ c.o.s, .. a 

" fflC"£" '"""'-I " M 

"' "'<X• co-o~ "' 
,..,.,.(. 

" •wnto ru~~ ' '"' " T>< ... ...-Al.UD, O"'f>< <AAO , ..... Q .. [HTI 

" ,,_,,,...,.Al.HD ..... TOO< ' ' 0""-VH .. .........,.. v. ....... f '" V.H~(D 

" ln'll[ 

BlOWS ~ DESCRIPTION __.-;; OEPTH 

i ~":.' ~:~.'::: ""•".'!(."' ~:>: /rl.li. -5.M.JfJ'1 :SILT o-PSDU·,•u 

Golder Associates 
Field Boring log 

PROJECT /' Ml- IUf/'-f 
OAILLINO '-lETHCO ti_OU.O!.'.i lUU>7 

BORING NO. 6-39 
&if, E.( 6HE ET ____j__ OF _f 

DAILLINO COMPANY L.ret,Q,;tA (t.Qdi. [".;.:::,ftVO.O:GLt: L-<~t..:. 6URF.O.CE ELE Y. --
DRILL RIO Ct'!{ 55 DRILLER C. d!iG.t DATUM ~,4UN0 SWMC.L 

W,, trJAWPLER HAMio.oiER Ho /6s DROP 2_5' I IQ.:Jf~ f5' STARTED ..... , P• •I 
w,. CASINO H.O.~t,ji>.IER DROP - COMPLETED ua- 1:..- r:s 

A6BAEYI.O.TION6 6 0 IL OEe.CRIPTIOH ~RANGE 0' PROPORTION 

" W[oo.J .. u ,... .. ..._[ 'l<U.C('- o ~ .... 
•< """~!0\r.l u< uru<U.rto 'liT'IU'-'·11" 

~· VOT'Il[D w u_, "50"[" -•l·l<l" 

"' N-0<-<"V.STC " M< -~ .. o- -:lll ..,..., 
00 O<'UNG( ~ MN 

CONSISTENCY ~ ~< ~ ~· ~ '""(:1-S<JA( ... Yo«A<II.IC '" '""C! lS l~( • ~· ~ ,...(~ ...... { .... A.,UAl ~ WAr(~ L[~(\ 
CP CO"~•CT f ........ 

" MO - >HOO.,lOfMA .. •Il~ 00< O(N$( ., UIH M' Ai:SOOUA\ ' •nto.... . V(AY . ..~ 
~ ~· 

SAMPLES r 

" H.0.""""'-1. rtOwS fl:..c;;;T ~ SAMPLE DESCRIPTION '"0 B 0 R IN 0 N 0 T E 8 •o. TYH tfblRcE'i 0 

fl/L 3 nuo rH 51/cw£:. 
' _;;.0;~ 

ra PC7'dm. / 7?1'/.('.,,t::,A/~ 

0 "' _ s-1 s z· w L.-
- o.o -r../.!A'f sr/// 5t04J;V ,.,.-1-i-? 

:.J- • UA~ Al>lTLL£! 5/L/y ,o 
CLA1. L!T/LL CoA,(5..f '·' ' SA.uD AW hA.I£ 6<-i.!LL 

C.L ~ (LAC.u.r/..<!#.C) -= s-> II 
0' ,-, ,_ 

F'rJ.lSJ.SL'/ //.t.L 
>O 

>.o ' •n •AJ/!) ./.EUowi'. //Arw-.<:LS Dt.N'S.£.. &<K-J· 8~04;1\J A.ULl 1 JJ-.' ·'' 7'A.V fl-vL :sAAJO, ~""'-
5'-- 15 )0 

CJ.-Ay,iy .5-'LI~ LAA4'~1''LD. - 5·' ,q 

5 .vrJ': .. L "'/ ~ f,L(Yrl- "- 7 ID 7. '" 1- ;:.;.</l'l rAN MO B,(J>u..JN " ' "' S·'flJ 
s--f~ SL _0- LoST 1/!.tr DoL //,<<:T J,1,.../"LL (AM£1> ' .h.v.£ 5-AVD. Sot>1.£ c.LA'ft'j 

" ' ~ 
J.O' -;:;~,--:;;_-< kM 'I.<) 51~/ ~.vc. O.<b ... NIL i+l"-rT.;.R_ - -18 ~ II 

~A~) LM .. u.STA'I-'.N) w ,, ~ 
7.1 h-/r-1 DA-<X MAY (..LA 'f. ui , \</ v:. 

r r.._·_.,c.L h.VL .:;:AND ,,_ o.o 

( t.AC.LI~ rr(t-VL) " 'o«n.-n QC t.dC.~~<;[.f'Lc<L.t.. (iJ. .-- ?.c, ~~<r {> 
1-o-;----- cH 3 ,_q l-1.c ;,.{flf D.{..,'t:. MA'j L.LA '1 - s-5 -- -' ).0 

LlfTJ...! ;/",L:J(l.(,<1'7 ro 
:f,,,vf) A..UO ~~~ 5 

Li;A<SL 
0 

--"l.!:i._4 ,..( 1-<k': -r £ ,( /1-1 1 -'.J A / C I) (.; {....,(AULL I !3- OJJ ,, 

s-' CH 3 ).0 - (;m) - -
1 -5 

;J_ 0 C:..:J.,-{1-UG /L-&11-<M?ZOf/~' 

- - -

- -

- - -

- -

- -

- -= 

- - -

-

i-- - -

i-- -



MONITORING WELL INSTALLATION LOG 
JOB 110_ d;f':f_- ~iQ PROJECT <::_>-vr'>] I1Li_c_CJ_CJ2. I /Qtf.. ,_ I WELL NO L-32 SM[(T __j_ Of~ 
GA !l-ISP, /)/ (c cf; DRILLING WE"n100 41(<0, 

' 
IRott<d r GROUND ElE\1 /r: 10 q, WATER DEPTH f.._qj' 

WEATHER CIIUQ:( DRILLING COioiPANY L3Q~r:.:-? LC!i12&t.J..Ei..S COLL,O,R ELEY (ul3. 2£ Dlo.TE/TI!.I[ !I-!1-(S 10)! 

T(lo!P DRILL RIG lrh~,-~c R- G.J DRILLER 3 k...;dC.J..'I($ STARTED 
,_,..- ~~ 

COioiPLET(D I /·II. !J,.---
ro .. l ' OH( TO .. ( ' o•n 

MATERIALS INVENTORY 

,..ELL CASING _2 
"'~ 2[ u WELL SCREEN :2 ln. dla :LJ:: " 8(NTONIT[ SEAL /l? /"" 5 

CASING TYPE ~II... ILa:! bll .:::!I ~ SCREEN TYPE ... 1c.. cr-~·,n ..... ·::F t--·.(c> t~<::::e""'i2 IN5T.\LLATION loi(THOO--~"v''t- ,;:;.:(._]_ 

JOINT TYP[ ru&t! (i:;IVP( fC/J SLOT SIZE OOCn ,' FILTER PAC~ OTt --
FilTER PACit TYP[ lf-v,. rtuo . 'iAN/') GROUT QUANTITY COHRALIZERS 

GROUT TYF'( a~"'""D":£.. s:~ ~::.1!1. :r.: -- INSH.LLATION loi[THOO /,-(AI//;'l/ C-!!J CH'IILLINO I.IVO TYPE 

, <cf' /DEeTH ~" !~C> 0E""enoH WELL SKt- I LH INSTALLATION NOTES 

,,1• 
f:~·v;: ~~-:-

~ 
----- ... 

:;:;,,\. k !>2o :s::~~: ArYA!u'n 
'"OUNO 5URC<CE 

o_s' -- :Vo 
O,Q 1~;::', ,~,;:-:r;;:;:,,f) Jl;': 1:~:: .:< I~ ><OK> •c-= 
o .•. I .w:,_:;;~. d~~~D ::;;~ k;;';. f7;:::; l.o' 

~~u $A~ ,AJJ..O /1-VL.·w~ 1"0' -~ ~~ ~ r- .. ;,; 

"1.0 I~~':"; ~':(.,o, ';" f'".- ;nc -

I>><C. ( 'CA;,v£) 

-i:. t-Y I '" 
"' . ~"" (,;'k:;';?:,;:;;)-' '~- ~ 7.,__-- --- I 

'·' i"'''" OA"-" """' ""'' wru . 

1---10- 0 !-tt.££1!......., TO CQ,UJf. s../;~.~J' - --- - -- ----- -·-
"'"-'o 6-(AI.I.U.. . ) ·rnu 

!1. (J I'""~• ' 
I -- --

I 
- ,- --- ---- - --- ---1---

·-- -- - 1- - __ ,- - - ----

I ' 
• - ,---- -. - ' - ·- -- ---
I 
' ---- ··--· --' . 

I -- - ---- - ~-- --- - I WELL DEVELOPMENT NOTES 

. "~ ~·{ ""' _.; h,~ --- -- ---· - --- --
"n# w '"<.£" 

·- '/J 

·- '" r>/J 

I ,,.,,,_ 
-r~ da 

I 
n 

' '" O'o?/ c# < cr~ n.· 
I ,.;M ' /n/ c 

I I 
I I 

r.~" ~'~/ 7<, 

I 
'"'~ 

,. ~. 

I 
I 

"·'· "'" Ou. 
,//L"' . ., 

: "'-" rp,. ' . ,, '••'"'" 
I -r •• /. " ,.-, (o 

' I 
I 

.7< 0/<'// ! 
f!u.r #II ·;;;,~·:~, I I -

! ,q, 7.0 /-.'~ (),' r""'" 

I 
.. ,. f " I I 7CC C'J 

I 
I '· " ,, - - 0 

."';,, 
Golder Auociotes 



Golder 

Associates 

SUBJECT tJ£./L_ f,t£/}1£ L/17/t:J!l/ 
Job No. 7S3- 30.20 Made by w. 6. {., . 
Ref. _L-3'1 Cl>eckod /Jr-"'7 

R<wi<>wed . 

I 

11/0/LS 
Dote :<'- .;1 ?-cS { 
Slle<lt I c>J-. 

I /. a) ')/J~,n;~./ ;)d~~;,;,-(lr ,1,/c .vas Lj<redl /o lo /;,,/._ /L~c~ 5"~ 
{~fs) ':'-'/--!-/ .sotJ s/;n, ou;~/.S a~cf 5•..:--i/d! p -v.ortj>- ' . 

f , I . I I · · 1 
~- ---.fl) _ __5o_h,t_ ,_/ G ':,1_/Z_.,./-Jo;,i~c!'_,.-,.,-_,(, LL'-"'P;,5~<5_j~_,-e_j-~_;§ 
~ • : ;I,J. 0•/<hok' 71, cu/.n/ ?~--<r/- o . .;:z~~r d~/;;,~ ;lo'-'-'~1+. 
I ' . . . . . . . . . . . . 
I d, 1' """IA!o..- :y>aL': .i-~/>. de /0 "I ).{-,.{ ancf! {,.. "/ C,-"j <L/<tS. ;,;-.___,/( F"'<rrcf 
I :~,/,( ~ _/<n~-_,d/ j~'M-/ f~d7 · 51-r-rJ <-<U /97/,r<e-/ 4.-S'j TA< ''J 
1 . 1'!1e!f ,.,of"-"'/'· __L/.,-LLf} ./.':jf - .,€«-::__;?=}f-.,? r~_d :6__--"<L,_,__;.-'j ~ sbLS. --
1----- -j~o,/;;.I-' . thufJ .~ .. jdb / ;7..-"u( -.~,P o//r~·c{) 5,,.,< (Jik..-/?uv-
i . , ~ . : ! ! I 
: _ Jf' }J, _/,-/;~~ ~~~r/.a "~:~'J: ~·-' -4rk,P ':/?6/ ,'c,0~_'V .. J..- _tU-asckt'-
1- .... -~ U.:«d _n_ J] rol/c..- P/l /,,-: I.Z:-,.(~j- _6;,/of/ b,_--r" r<S;./u.a_./, tJc:lc--: _ 
I . ._h _u,>;_fj,~- C/._F_o(-/A1 __fo,,fo,_, ~ _/.,h __; _______ 1 ----+· ----
' __2, a_)_L)-,,.,, _ -'-~_' :ID · fonpow7 -1/:,,-.-{_,j'<~f ?;j 7"o yo 1 by. _,,£r/,d_· ,.,.,£! i -'-- __ /tAr• ,ji_ •• ~-f Cf J ~ Z-,0 .' 0) ~ _ 4.,-./; / ,..-c/j;/ n f<Jd ti:~ JU<r f ;-<: ,:'c..,_r, _ 

: _5 _ 0 l~;r-f',/;;,;.5 : rj/,jJ '7</ 6J '--r '~ 7.~ · ;)5 ~~~ ~,:Lio_ ~ ;_
e---~--_af-_£;.-,_<_2://c,_ 5"i!...,(.__.___u./r//__s:w-sc0(2. S'"" 6 .s-~_i-)_~cf'-~~d'_3Lh_ 

s%,-,.,,-;.5_, .r/;~/ r/Sc~ /Y' ( 7. 5 ') ~-: -"-".7t>~d c/-wa ~k . /-~~ . 
o/ .5< ,.-u, .(Z-1 7- S Li; .r/ <-0,7.-( . 2-.5 --/ //-'<'', a~~/ ~h..-c-/'~ 
t),d'lc-.-- CA;" ;;,.,/I/ 0- I - i I . ' 

, ___ --_6)______z£.._ y ~_Lsj-~·a -/''"~d--e_i~ J,.~;.f-:v~ /r __ ~~..z___,"-"',t_i~;~ c-e/#.::: 
. 1~. a, "/'~" a/'rL<_/uJ 1'a -Y. 3 6;5. chr.!J .::?fak dr':is,...,J?/ -
_c.d.~J./ccfi , .. ;L,., -s. -,o?- / /.,.,;_ ·,: . _ _ __ \-------- __ 

I . 
I ·;z_ -:;"/ o; ~ r;,{~ ~"-;- £~ L,;i~C- ,0;- j;; "/ c~-f/; -~"' ~,l.n;lc 
'-----f'"/l./;c_____~,.->_cu:__r,_,_es:l_ __ p;]~/'_____a<-J~ ~ __ 2:-f ~-4>~~ I ec&..a2r._ 
i. _.-!, ~J/dJ .c~,!J( "'-'"S : rr" ./. Sr~£ / c.-;d~,.C:/ccr uo/c.~, /_;. 

-/"'("oL_ ~~~ac/s, l .. . . I -· i - --- --[- ------
-I~). clJ~E- /.u) \ ~~- ):{< ~a;··"-/ <A:J": ~ ... r{ho~l(,;/~0~~-i:J [.=::._;~~~9-"l 
f----_j~Jow~;'-•yc _ _.;)J.Ji~;::oe_p_j;flJ.L ..:..-s. 1 

I 
I ' ' ; I i · .... _. -- ----. --· ------ .... I--- · · - - · ---- -----~-------------; 5_ ,._\ __ _ _.6_ %>;:_,{J·o),l_ {, ., p __.,/~_,.;),_,., PrP:/rc;/-;,1'~ /7-: . ,__...) :;;t:<c4,F_t_~ _ _k'_:''(' ;J · · I ' 't 1 ·;;, 1t.J:. I · -- --- _,.:, ~L_f. _,e.r/---r..-0 :.A<<-u-:_<"1 ____ -K/, ';/_ .. i . ---- I - --- -,- --1·--- ------ . 

~~ -<:)_~ --![ 3o_"_ Clet ~ __fi'j~:,~,:;;_d;~..:z.,j; __A~y::.;_- =~z;i-;;;;;.~--c 
1 _ _ 7%< .u...-.~,./1\.u .. J 0/ci'~J ~ c/r.,;. -1'-'-'"7 rCo~ 14 t-vr,f .J,.,:: _<Y?f,.4y i ;lj '71',-{!£. 3" abf)V( rr~: S~cr 07 ~~ro-/cc_r;;_,,l' /("'< J"'',< _ -;;i'rt"c ~ ";~ 
1

_ dro- /,o/u '--'-'<"'- ,}..-,!/,(./ -~ 1;{, y=--c/ //-r Jud aPDVr' ;?f_.- c:.e-....,,.rr 
I - ,:c,f._,.- L.~~,~+ "-"'.I 1'""--+n ,;,-',de 7-f _j<-W,.j7 1"'0: /.) Ju>( bJo,_,., _-;1,4 J':,..,;, 
L------,("-"-,;/.,_,_.,~.- ~-~'-'T-'".G..Q<r~."-1--'c~4..-c?,Q_---"""--"--I""'~ -!;{, -1P_Y£.f /''?' 

I_ 
' 

c.} 



Golder 

Associates 

SUBJECT WLu -:L,vSI;iLLA /;OtJ M/£S. 

I
I 
I 
I 

Job No. '5 53-30;>0 Made by w.o. b 
Rei. 1--39 Check&d (}f{._ - :..-----I 

--------·-·- -·---· 

Dale Z-2 7 -r-C 
S'-1 2 crlk 

. I 
I 

I 
I ·: 

' .. - 1 
I 

·-j 
.. ·-· -------·-- ----------· ----··-----,------' 

1-----~- ·--------------·- .... -- ----------

I. 
I 

'I • 

I -----·------- -------- ---------------- -----

I. 

' 1 .. 

f--------..;..-
i - . -

I 
I r -- --- --- ----
1 1- -- ... 
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i 1 - . 
I 

------·-i - -.. 
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03-28-96 OS: 56 AM FR01l CWM-V!CKERY TO REI-BENSALEM 

• ·""'t.; • 

Chemical Waste 1\1anagmzent, Inc. 

3956 State Route 412 
Vickery, Ohio 43464 

419-547-7791 
Fax: 419-547-6144 

FAX TRANSMISSION COVER SHEET 

Date: March 27, 1996 

To: Rick Toth/Mitrofan Josan 

Fax: 
I~ 

Rr:: Groundwater Injonnation for Rich Zweig 

Sender: Sandy Oar~';{ 

you sHourD REcEITJ{ij}AcE(s;, IN~LuDING rms c6:v;;_~HEET. IF 
YOU DO NOT RECEIVE ALL THE PAGES, PLEASE CAll419-547-7791. 

Following are the groundwater elevations for April 1995 and October 1995. 

In regards to the hydrographs, I have requested those graphs from EML and will let 
you !mow when they will be sending them to you. 

Any questions, c:.ill me at 419-547-3335. 

POi 

. ·' 
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'• 57r·, 
lilliil 

SITE: CWM - VIaam:Y 

DATE: ~/17/95 to 4/27/95 

LU TSCA D<nru 

L 15 TSCA D<nru 

I L 16 
{" v 

-~ TSCA 
??\ 
J- llo1m 

I L 17 I TSCA I Down 

I L 18 I TSCA I Down 

I L B Sampled D<nru 

I l9A l) - - '[r' TSCA - l><iifD 

L 20 TSCA 'D<nm 

L 21 Pond llL 12 D<nm 

1 L 22 Pond 11&12 Down 

I L 231\ I TSCA I Up 

I L 25 I TSC/1. I Down 

17.80 607. 9:2 I 

11 .a~ 608.871 

15.29 612.70 I 
115. J 1 I 61:2.22 I 

111.85 I 611.74 I 

2.83 617.87 

~5. 30 621.25 

17.78 614.0~ 

17.83 6U.08 I 

17.83 610.73 I 

\20.32 I 613.49 I 

12o. 30 I 611.95 I 

• Deplh of woll kx all walls manually rnoosurad and updated Octoboc 19S4. 
•' Oa!a lrom SMP Calculated Prediction Umlt Table and HisloricaJ Data. 

I) pH Rar190 
2) Spoctnc Conductance Average Value (AVE) 
3) Specific ConductanClllippBl Prediction Umlt (UPL) 

~LL I.D. CHART 

J. OJ I 6DL 89 I 2 .a I :2 

J .28 I 605.59 I 2. 8 I J 

a .6o I 604.10 I 1.1 

6.41 I 605.751 2.0 

s .53 I 606.21 I 2.8 

8.36 609.51 --- I J 

11.53 609.72 2.9 

~-10 609 .H 2.1 

J .4 7 I 608.611 2.5 

4. 52 I 606.21 I 2.5 

3.66 I 609.83 I 3 .o I 2 

a. 10 I 60'- 25 I 2.4 I 2 DATS 

'''Recharge lima may be lass I han In pasl boca usa Iss. sample volume requlrod fewer analy1es. 
Part B - Perm~ 10124194 
Pond 11 & 12 - Closure Approval 3131/fl8 
TSCA- TSCA Approval Lll(!er 7122188 
TSCA-M- Notiocludad In leiter, but monitorod lor TSCA p<\famat"'s 
6W, 9, 10- Closure Report for Porx:!s 6W, 9, & 10 

Rev 5195 
SU:/lr 
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SITE: CWM - VICKERY 

DATE: ~/17/95 to ~/27/95 

L 612.41 

L 27 613.70 

L 28 TSCA 613.~0 

L 29 Pond 11&12 ll<nm 609.65 

L 30 TSCA ll<nm 610.84 

L 31 611.32 

L 32 611.78 

L 33 612.U 

L 3« 612.59 

L 35 612.15 

L 39 TSCA-11 613.28 

• Depth ol wall lor all walls manually measured and updated Oc1ooar 199-l. 
• • Data from SMP Calculated Prediction Limit Tabla and Historical Dala 

1) pH Ranqa 
2) Spoclffc Conductance Avrxaqa Value (AVE) 
3) Spoclfic Cooductanoo ~Prediction Um~ (UPL) 

\1'\QLL 1.0. CHART 

4.58 607.83 

L66 609.04 3.2 

4.53 608.87 3.1 <24. Hrs 5.«-7.5 

6.60 603.05 2.2 

3.28 607.56 2.2 

dry 611.32 

7.37 604.41- ---. 1,0 

6.95 605.H 1.6 

5.61 606.98 3. 2 

4.26 607.89 3.0 

4.87 608.U I 0.9 

• • 'RocllarQa time may be loss than In past because loss s~la v~ume requiroo fewer analytas. 
Pan B- Permij 101241S4 
Pond 11 & 12- Closure Approval 3131188 
TSCA- TSCA ApprO\'al Letter 7/22188 
TSCfi-M- No1lncludod In k>ttor, but monilorod lor TSCA p.vamat91s 
6W, 9, 10- Closure Report for Ponds 6W, 9, & 10 

6633/8859 

Rev SI!J5 
SlC/tr 
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SITE 1 CWli - VICKERY 

DATEI ~/17/95 to i/27/95 

Tl4 TSCA Down 

T 17 TSCA Down 611.18 

T 18 TSCA Down 612.31 

I T !9 618.04 

IT 23A 613. OS 

p 615.:.15 

T 6H.86 --

T 37 615.22 --

T 38 . 75 6U.50 

• Doptll of Willi lor all Wlllls manually measured arxJ updatod October 1994. 
• • Ddta !rom SMP Calc\Jialed Prodlclioo Urn~ Tabla arxl HlstorlcaJ DaJa. 

1) pH Range 
2) Specific Conductance Average Value (AVE) 
3) Specific Conductance Upper Prediction Limit (UPl) 

~LL I.D. CHART 

60~ .ll J. 8 I 3 

7.87 603.31 L2 I J 

10.03 602.2 8 ~. 2 I 3 

8.99 609.05 4.9 

6.58 606.n 4. 9 I :l 

5,11 610. l4 

7.87 606.99 5.0 

2.88 612.3~ 4. 2 

1.91 612.59 4.0 

• "Recharge tlmo may ba lass than In past bocausu less samplo volume roquirod 10W91' anal)1as.. 
Part B- Permit 10/24194 
Porxl11 & 12- CIO&Jra Approval J/31/ll.a 
TSCA- TSCA Approval UJtlfl( 7f22188 
TSCA-M- Not Included In IaUer, but mon~ored JorTSCA parame1ors 
6W, 9, 10- Closure Report for Ponds 6W, 9, & 10 

.4-7.0 

.8-7.2 

. 6-8. 4 

.6-8.5 

. 8-8.0 

.:.l-9.3 

-·~ 

Rev 5195 
SLC/Ir 



en 

,. ~~; v 

;;':: SITE 1 CHK - VICKERY 

DATEz 4/17/95 to 4/27/95 

• .. p.;·. '-'0.".0',;-:",-.. -•.. -.• .-c-.-_ _,_,,.,-.· "•'• -·-:lO';'""-;" ':'""':#">",YO'~ 

1!11 HR Down 63.35 607. 64 
a 

H1'l 15R 
,_ 
" 5.35 607.84 

""' a 
"" MW l6R 7.82 613.7 6 _, 
""" en 
:z: \MW l7RI TSCA I Down 162.o2 I 611.34 I "" m 

I 
~ 

C-r.l 
\1111 1BRI TSCA I Down \63.04 I 6u.oa I 

""' j1111 19R \--' TSCA Jj Dmm a.28 617.79 = ..... 
IM\f 20R 

I>'Art H bW,~,lU 
TSCA Doml 67.75 614. 04 

W.i 2111 Pond 11&12 'Doml a.40 613. 1a 

KW J2R Pond 11&12 Doml 62.80 608.49 

,.. 
."'I'V "'" twl ts.B.llpJ.ea I Up 157.90 6D.96 

""' "" ""' IKWHRIJ) 'l'SCA 71'1 Up \60,25 I 614.04 I C> 

:o-
\MW JORI TSCA-H I I Dmm \65. n I 611.13 I 

~ 
C> • Oopth of well for all wells manually measured ar<i updated Octobar I 994. 
~ • • Data from SMP Calculated Predlc\loo Limit Tabla and Historical Ddta. = <>< I) pH Range 
r.T~ 

2) Specific Cooduc1ance Avera99 Value (AVE) 
~ 
....,~ J) SpeciRc Cooduc1ance Uppe1 Prediction Um~ (UPL) 

\1\QLL 1.0. CHART 

. -~··,!-:-· 

"'Q"0-i"X' --,-n r-w!• 
2a.52 587.12 21.a I <1 Hr 

2a. 1a I 587. H I 22 .s I <1 Hr 

26.54 I 587.221 2a. a I <1 Hr 

2Ll2 I 587.221 18 .a I <1 Hr 

23.1 s I 587.25 I 19 .a 1 <l Hr 

3a.s9 1 587.2a[ 18.9 1 <1 Hr 

26. as j 587.191 n.aj <1 Hr ls.l-8.5 

25.93 I 5B7. 17 I n.o I <1 Hr 

n.39 1 587.1a I :n.o I <1 Hr 

25.98 I 586.981 --- I <1 nr 

26.83 I 587.211 15.5 I <l Hr 15.6-7.9 

23.99 I 587.141 :n.s I <1 Hr 15.3-8.1 

= '' • Rocllarga time may be less than in past bocause foss sarrpkl volume required f!lWB( analylas. Ln 

= Pa-1 B- P<lfm~ 1CI'24/S4 
= P<1ld 11 & 12- CIOGUre Approvai:J/31/0ll 
<.0 

TSCA- TSCA Approval Lotter 7122/ll8 
m TSCA-M- Nol Included In Iotter, but moollored forTSGA parame(ars 
' 6W, 9, 10- Closure Report for Ponds 6W, 9, & 10 = 
~ 

I 

"" = 

· ...• -

Rav 5195 
SLC!1r 



~ 
= = SI:TE: C'WM - VICKERY p._, 

""' "" _, 
<C 
en 
:z: 
U> = ' 
r-"".l 

""' = ,_. 

DATE: 4/17/95 to 4/27/95 

5,44 616.QO 

5.77 617.22 

', Dopth ol well for all walls manually rooasured and updated October 1994. 
•' Da!a from SMP Calculated Prediction Umlt Tabla and Hlstortcal Data 

1) pK Ran!l<l 
2) Spocinc Conducranca Avocaga Valuo (AVE) 
3) Spocltlc Coodoctancal!pper Prediction Limn (U?L) 

\'Q:LL I.D. CHART 

18.8 I <1 

14.49 60 l. 91 27.5 <1 Hr 

15.23 601.99 25.3 <1 Hr 

• • 'AacharQa time may be less !han In past becauoo less sarrplo volumo raqulrod fewer ana lyles. 

,._. 
~ 

"" "" 0 

>
' @ 

0 

~ = "" ·~ 
~ 
~< 
co 
·~ 

= 
C> 

·= = 
' = 
~ 

' ~ 
= 

Part 8 - PocmH 10124194 
Pond 11 & 12- Clro.Jre NJprovaJ 3/31/138 
TSCA- TSCA Approval Lottoc 71221fl1J 
TSCA-M- Notlnclucled In lll!toc, bvt monhored 10( TSCA param<l(ors 
6W, 9, 1 a- Closure Reporl for Ponds fiW, 9, & 1 o 

.4-8.3128 366 

) 

nigh yield; 
troll W"i:o~:ard 

AIN 5195 
SLCitr 
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= 
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= 
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"" 
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>o 

""' = 
""' "-" 
> 
' ~ 

<J 

~ 
= n<: 
r_T_, 

~ 

::;r: 
co 
,n 

w 
= 
<0 

"' ' = 
0--1 

~ 

= 

umn .. nn R.ARGK AVK/UPL 

·····~l~lliW~~h~l;m\.~~~~~5~~;,~· .. '\t'i·2~si)' 
'llTgh yield, 

<1 llr }5.5-8.1 }3009/3610 Well ~•-·~-' 

-7SiiicrFJ:C··--~ 

[f;;~!miillJ~Jlr:lJ!i~it. M··;ilt.~8;¥,~s+:~·::~'.' ::~· :£:: ·A:: .))':• ,:: ~. · ;;;::.~WkP#?;.;N· J~~·~ '~~· f@~~~~ ~~}}~~ ?if~~;; artliCW, ,·· 
TSCJ\ Dcnm 63.35 607.64 

Mlf 15Rra.rt ~sg:' 9 ' 10 j nown jos.3s 1 607.84 1 21.10 1 586.74 I
Hlgh yJ..eld; 

d Hr 15.0-8.613023/3387 Well -•-·~-' )Part B 6W,9,10l I HW 16R TSCA Down67.82j 613.76/ 26.98 j 586.78 
jil.J.gh yield; 

<l llr 15.4-0.2}3053/3557 Well"'"""" 

M\1 18R TSCA 

=~~yTOld; jMW 17Rj TSCA I Down ~62.02 j· 611.34 21.51 I 586.80 I I <l Ilr 6.6-7.1 3317/---- Well Wi<ard 
m:gbYJ'e"l-,d~"';:---Down 3.0'1 611.00 24.22 586.78 d Hr 6.3-7.1 3050/---- Well ~h>r-1 

IDI 19R I TSCA Do1<ll ~0.28 617.79 
(xw 20R ll'art-~s~' 9,10 

Down 167.75 614.04 

Mlf 21RI Pond 11&12 Down ~0 .40 613.10 

HW 22RI Pond 11&12 Dmm \62.80 608.19 
Not 

~w 23~ S•mplod Up ~7. 90 612. 96 

!
Part B 6\1 • .9,10 

MW 21R T9CJ\ Up )60.25 6H.01 

I ll'""a:rt B 6>1. 9, 10 1 

1-tw JOR ,....o,-., Down ~5.32 611.13 

Doplh of well lor all WBIIs manually measured and up<!aied Oc1obor 19!14. Dala from SMP Calcufaled Prediction Umn Table and Historical Dala. I) pH Rango 
2) Specific Cooduclance Average Value (AVE) 
3) Spoclnc Conduclance Upper Prediction Umll (\JPI.) 

31.00 586.79 

27.26 586.78 

2 6. 31 566.76 

21.75 586.71 

26.30 586.66 

27.15 586.89 

H.11 586.72 

• • • Recharge !lma may be less lhan In past because less sample volume requirod fE!"Nor analy1es. Pari B - Permil 10124194 
Pond 11 & 12- Closvre Approval 3131188 
TSCA - TSCA Approval le\IBr 7122/88 
TSCA-M- No11ncluded In lellor, bvl monllorod lor TSCA paramotors 

~~G--Giostrr<tflerJGf\.lm.l'~CYJs DW 9, & 10 
(•.' 'Groundwater elev-ailon for Bedrock wnll wilh !ruck was I 1 wei~ 

/ 

I!IT"§1lyreTdT 
<1 llr 15.7-7.913368/5110 Well~,., _ _, 

<~ Ur j5.1-8.5 

<1 Hr (5.0-8.7 

llhgh y~elO; 
3053/1038 Woll wizard 

I
H~gll yiold; 

3562/5928 Well w<rnr" 

I
High jd.old1 

<1 Ilr Js .0-8.616685/8984 Well wizard 

I
NO--ncl<Iu~rcimen t 

<1 Tir \s.6-7.9 \ta.2D0/119J2 To snmple 

!
High yreici, 

<1 Hr l5.8-7.9j2960/3707 li'ell wizard 
rrrgnyreTar 

<1 H~ js.J-8.lj29J7/3576 !Well wix.ard 

Rov 1 019! 
SLGn 
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""' 0 
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= 
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= 
0J 

I 
C0 
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612.90 26.29 58 6. 61 

616.10 14 -~8 601.92 

Hlf J BR 
.77 617.22 l5.22 602.00 

Deplh of well lor an wells manually measured and updaled Ociobef 1991. •' DalaI rom SMP Calculaied Predlcilon Lim II Table and H'1S1odcal Dala. 1) pH Rang<! 
2) Spoclrlc Conduclance Average Value (AVE) 3) Spec inc Conduclanco Upper ProdiCiion Limit (UPL) Recharge If me may be less lh<m In past because loss Sflmplo vofume required /ewer analytes. Pan B- PsnmiJ10124/94 
Pond 11 & 12- Closure Approvai31J1/88 TSCA- TSCA Approval le!lar 7f2.2JB!J TSCA-M - Nol. InclUded In le~er, bul monrtored lor TSCA parameters ~los.w.e Aeporl lor Ponds @/, 9, & 1 Q '• ·Groundwalsr elcrvailon lor Bed roc< Wllll wilh truck wash well on.-----....._, 

<1 

<1 IIr .2-8.5l2860/J507 

<1 Hr 15.4-B.J I2BlJ/J386 

' 

nov t 0195 
SLCnr 



= = 
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6':': 
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o.. B ITK l CIQI - VI CD!:RY 

DATE: 10-23-95 - 10-26-95 

~LL LD. CHART 

~ AVK/UPL 
;~?.: 

;W2t: 2:~~}4\ilE~;,_ 
,,,evFI ~iiiftl '(£iS!il1i1Ei:~f~, s\1·s~~\t~~ ~g . ~rr&~i:1!~~~1il~r~~~~·l:l!ii.~~~}~;:!'ft['~:l~: ~;~· · 

-

""' = -" 
-<>: 
<n 
:z: 
= m 

I 

LTO 

= 
C> ,_ 

>< 

"" w 
""' 0 

>-
1 

~ 
(J 

25 
"" r_-.._, 

~ 

"""' = 
·~ 
= = 
co 
= 

I 

= 00 
I 

·~ = 

L 14 I TSCA-WL I Dcnm 7. 80 607o91 

L 15 I TSCA-WL I Down 7.84 608.87 

L161 TSCA-WL I Down 5o29 61.1. 70 

L 17 I TSCA-WL Down 
r--

s .31 I 612.22 

Ll.BI TSCA-WL Down 1. 85 I 61L 74 

Ll91 
Not 

22. 83 I Monitored Down 617.87 

L 19A I TSCA-WL Down 2s. 3 o I 62L25 

r. 20 _I TSCA-WL Down 7 0 781 614.04 

r.nl Pond 11&12 Down 612o08 7.83 

L 221 Pond 11.&12 Down iJ.7.a3 1 610.73 
Not L 23A I Monitored Up E_oo3J I 613 0 49 

L 25 I T.'!C.I.-WL I Down E_o. 3 o I 61.1o 95 

' Depth or well lo< all W<JIIs manually measured and updated Clctctl« 1994. 
'· Data tram SMP Calculated Prediction Limit Table and HlslOflcal Dala. 

1) pH Flange 
2) Specillc ConductarJCo Avmage Value (AVE) 
:l) Specific Conductance Upper Prediction Umtl (UP!.) 
Part B - Per mil 1 0/24194 
Pond 11 & 12- CIO&Jre Approval :V3t/88 / 
TSCA- TSCA Approval Letter i'/22188 (tS C\fl'£rJ,-J. ql ;;>5 \qs 
TSCA-WL- Moni\ored lor groundwater olovalloos ooly per TSCA lel\or 
6W, 9, 10- Closure Report for Ponds 6W, 9, & 10 

4o75 603.17 

5.88 602.99 

8.99 603.71 
----~-

8 .98 603 "2 4 

8o6 603.14 

9.82 608.05 

13.18 608.07 

6o96 607.08 

50 55 606 0 53 

6.41 604.32 

7.~1 606.07 

9.39 603.56 

liA 2 Daya J5.6-7o9l3937/4720 

t!A I 3 Days !5.2-8.0 [6770/9UO 

!lA I >3 Dayei4.9-8.4.J4995/7187 

Nl\ I >3 Days \6.2-6.8\3919/----

NA I <24 Hrs 16.8-7.212585/----

NAI 3 Days 5.7-7.2 6657/8792 

NA I <24 Hra 6.2-6.8 5H5/----

ItA I <21 Hra 5.4-7.2 7833/10950 

2.0 I <24 Hra 5.9-7.5 ~59/4665 

1.9 I <24 Hrn 6.0-7.8 3 2'12/5487 

llA I 2 Days 5.7-8.5 1355/1816 

NA I 2 Days 6.1-6.9 2830/----

Roplaced by L19A 

Lo-.r r1' ., 1 ,-1 

Low Yhld 

Rev 11/95 
SLC/ir 



Gl 
= 
"'- SITE: CWlll - VICXKRY 

DATK: 10-13-95 - 10-26-95 

---- vW:LL J.D. CHART 

/---. 
{;I !fllk~~- ·•' '•• D~ . :ro~·· .. ,_. l!ATXII. '~" ,. J',UR<IIt"' 'j ··· . ·_glht~r~tt>-t'-··:: ~~f··ciJ ~rw~:~ ~-

-~.-~Q-~~j~~:~.-~- {.:.;:Y~<?f:~<-~:- ;:1~~t·::t .. i:~-~}'' - -.. ~::f!:~::N:1l:~~~i~J:®.liln£·::ii:@2 ·· · ·· i;j!l)i'fi1~b~t3ll;, E~)} 

:::;;: 
= -" 

""" <n 
:z: ... ~ 
m 

' 
(_-r_l 

Po: 

= ,_ 

,.. 
= = 
""' u 
:=
' ~ 

u 

::=s = = 
~-

~ __, 
<0 

·~ 

= = 
<o 
m 

' = 
~ 

' c--, 

= 

L1& I TSCA-WL I Up :l_O. JB 61J .41 

L27 I TSCA-WL I Up 20.28 613.7 0 

L 28 I TSCA-WL I Down 22.82 613. ~0 

L 29 I Pond 11&12 I Down 20.28 609.65 

L 30 I TSCA-WL I Down .~.s. 1 a 610.84 

L 31 I Pond 11&12 I Down 7.80 611.3 2 

L 32 I Pond 11&12 I Down :1.78 611.7 8 

L 33 I Pond 1~&12 I Down ... s. 2 8 61J. 41 

L 3~ I Pond 11&12 I Down 2:1.80 612.59 

L 35 I Pond 11&12 I Down 20.30 612.1.5 

LH I TSCA-NL I Up 10.30 613.28 

' Dep1h or well lor all wells manually measured and updated O::tober 1994. 
'· Dala from SMP Calculated Prediction Limit Table and Historical Dar a. 

1) pH Range 
2) Speclllc Conduclance Avarago Value (AVE) 
3) Specific Conduclance Upper Prediction Lim~ (UPL) 
Part B - Perm n I Of24/S4 
Pond 11 & 12- Closure Approvai3131/B8 
TSCA- TSCA fororoval le~er 7/22183 
TSCA-WL.- Monlle<ed lor groundwaler elevolioos ooly pcr TSCA Jette< 
6W, 9, 10 ~Closure Report for Ponds 6W, 9, & 10 

.,___ 
6.H 605.97 }lA <:24 Hrs 

6.39 607,31 HA <24 Hrn 

5.68 607.72 NA <24 Hrf:J 

9.06 600.59 1.9 <24 Hrn 

4. 52 606.31 NA 2 Days 

Dr:y H~~~2 Nl\ >3 Daya 

9. 3 6 601.41 0.6 >3 Days 

13.2 6 599.15 0.1 >3 Dayo 

8.92 603. 611 2.5 <24 Rra 

5.97 606.18 1.5 <24 Hra 

8.08 605.20 NA 2 Days 

5.4-7.8/5141/7835 

5.2-8. 9 \1631/8540 

5.1-7.5 6633/8859 

5.7-8.2 2204/10735 

5.2-7.7 7669/12231 

5.3 8.8 15{9/203 6 

6.1-7.9 H51/1912 

5.2-7.8 7588/10550 

5.2-8.3 3H4/20713 

6.1-8.0 1190/15{8 

5.2-9.0 1557/2100 

Well wiz.:nrd 

Dry 
LOi<Yield; 
Very alow recovery 
LOw yield, 
Very slcnf 

Low vield 

Low yield 

fWv 11/9.0 
SLC/tr 
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1fT: 
\j,i.l 

Sl:TE: ClOd - VICKXRY 

DATE: 10-23-95 - 10-26-95 

___ .AJ_ 

····~·· 
;.;'1:,,. 

~:;~'!;i~c\\':l~~N c"'-

TH TBCA-llL I Down ~-311 609.84 

T 17 TSCA-WL I Down ~.39 I 611.18 

T 18 TSCA-WL I Down 2. 91 I 612.31 -
T 19 TSCA-WL Dcnm 1. a 6 I 618.04 

Not• 
T 2JA Monitored Up 30.65 I 613.05 

T 24 TBCA-WL Up 5.31 I 615.25 

T 27 TSCA-WL I Down 32.89 I 614.86 

TSCA-WL I .__:_<11> .2S.32 I 615.22 
PVC Well 

T 37 

ClfM Research 
T 38 l'lo t Moni tor<>d J Up ~3. 7 5 I 614.50 

' Dep<h ol well[()( all wells manually measured and updaiad October 1994. 
• • Dala !rom SMP Calculatad Pradlcllon Limit Tabla arld HlstoC'Ical Data 

I) pH Range 
2) Spoci11c Conductance Average Value (AVE) 
3) Spoclnc Conduc1Bnce Upper Prediction Umn (UP~ 
Part B- Perm~ I 0124194 
Pond 11 & 12- Closure Appr<Nai:J(,JI/88 
TSCA- TSCA Approval La!1er 7/22J8fj 
TSCA-WL- Monitored lor groundwa1et' elevations only per TSCA leHar 
6W, 9, 1 o- Closure Repor1 for Ponds 6W; 9, & 10 

7.03 

9.31 

10.81 

10.31 

8.93 

6.48 

8.76 

4.49 

3.59 

~LL I.D. CHART 

~·- ~n ~T. Rlt.~ 

T·/ 
\!':~~:.:;;~ 'jjc[iffi.)3'' • ;utdihll<i · · .~:r;; ~~;11'1 :1W;,~5~~~~,1l: ; ~: ;,;, .. COHHERT~ 
602.811 RA I 3 Days 5.9-8.3 

601. 81 I NA I 3 Days 6.4-7.0 

601. so I NA I J Daya 6.8-7.2 

607.73 I NA I <H !Irs 5.6-8.4 

60i..12 I NAI 2 Days 5.6-8.5 

608.77 I NA I <24 Urs 5.8-8.0 

606.10 I NAI 2 Days 5.2-9.3 

no. 73 I NA I <2i firs 5.5-8.4 

610.91 I NA I <24 lira 15.1-8.3 

1907/2420 

2475/----

1993/----

2375/9270 

17{8/2179 

2103/2HO 

1735/8558 

2615/3068 

2674/3327 

A<lv 11!95 
SLC/tr 



~ 

0-. 

""" ""' ,_, 
""" en = 
""' = I 

CT" 

"" 
= (-• 

,.. 
""' "'~ """ C> 

>-
1 

~ 
C> 

""' = ""' 
·~-
,.;?:'j 
~c 
<D 
~ 

= = 
<D 

= 
I 

= 
N 

I 

~= 

,0';:, 
V' 

SITE: CWl!! - VICKXRY 

DATE: 10-23-95 - 10-26-95 

... ··-~ 

'IW:LL 1.0. CHART 

/"' HORl!AL RANGE A VB/UP L 

;i:~:! ·!)i(iirf~ ~$1j~!1!~~1t.; r.w~~r.~· [fi~~~. ·~~~.:~~~·.lr.::~~·~·Jj, ~= .. €*)~.• ·j~;.:~~.J~f.lr.i~! !~f~:.7ii·?.~i~ .. ; ;{j~~.r.: f1]2?'\~,·~~ ..•..•• :· -~·· ;J' <r.r::• u:J.)ftlr1l 'i:?:i;t:,;/;;:;: .WELL~: :oB"tCASDro IOlTElC !t); xr.Ev'iT~~ :voLmm:: lUtCIIAROlt ;q,~••::•: :;::;(uiDh<is);;:;; .ii•: L\c;;::<:>.:.: ;; ::::· ::o::i: ~rliii¥ {!<'1\Wii ;mv<~i'1'Wii' !iJh''~'3., '~k~ 3I::;c:g; •::·'~s'';if):;,.<f: :;;::i~'E' &([;fiiJ''~ ::·;:~''ii(i:i ~·~ ·.::· · ·.c~ ''"': '' . l~/'1/! .. -- __ ~,-__ ;;_~: .. -.-~.-.-.I~'- ;.!:t~L- ......... ;-:::~t;·. :----~---·_.':L .... -.... '::· : ·- ·. -.··.:--".'~--:~_-;'. '·'cl .. , .. -_-:·::. :·.;o·< ... -.~~.--}:: ~-:','"· , ...... ·;:· ;-·•: · __ ·_. __ .·__;.._" ::>>~ .;..::·:·:-~~~:::>' 
1~ar " '"' ,.J.U '-. 111g y1e.J.a; MW 14R TSCA Down 63.35 607.64 19.94 587,70 25.0 <1 Hr 5.5-8.1 3009/3640 Well wi•ar~d _____ _ 
1~an " bn, >, .J.U High yielar MW 1SR TSCA Down 65.35 607.84 20.11 587.70 23.0 <1 Hr 5.0-8.6 3023/3387 Well wi.zard 
1Pan" bn,>,J.u 1l'igti yieldr MW 16R TSCA Down 67.84 613.76 25.99 587.77 21.5 <1 Hr 5.1-8.2 3053/3557 Well rlurd 

Not 
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CWM-VICKERY GROUNDWATER SAMPLING AND ANALYSIS PLAN (ABBREVIATED 
FROM PART B PERMIT FOR INCLUSION INTO THE PHASE I RFI WORKPLAN) 

Post Closure Cell Groundwater Sampling and Analysis Plan 
3745-54-97 (D)) 

(OAC 

These forms, THE sampling procedures and equipment may be updated 
to reflect advances in sampling technology and newly promulgated 
regulations. The updated forms, procedures and equipment will be 
equivalent to 
Analysis Plan 
modification. 

those described or contained in this Sampling and 
(SAP) and will normally not require a permit 

When SAP revisions are planned, the Ohio EPA will 
be notified either verbally or in writing. 

The Vickery Facility groundwater sampling system was originally 
designed to meet the requirements of the Consent Agreement and 
Final Order (CAFO) in implementing an initial groundwater and 
continuing groundwater program. The history of the system was 
described in Section E.4.0. 

The Post Closure Groundwater Monitoring System will consist of 
eight bedrock monitoring wells, six downgradient and two 
upgradient, and the capillary drain monitoring system. The till 
and lacustrine wells have been removed from the monitoring 
program due to the fact that the flow in these zones is 
vertically, extremely low and the Capillary Barrier is creating 
an inward gradient from the lacustrine zone toward the Closure 
Cell. Previous analysis have not shown contamination from the 
Closure Cell in these zones. 

Well Sampling System 

The Vickery Facility groundwater sampling system dedicates all 
purging and sampling equipment to each monitoring well, thus, 
preventing any cross contamination between wells. The Well 
Wizards are gas driven positive displacement bladder pumps 
constructed of stainless steel and teflon. These pumps are used 
to purge and sample the wells. Appendix 14-C of the Vickery Ohio 
Facility Part B Permit contains the operating instructions, for 
the Well Wizard System. 

Capillary Drain System 

The capillary drain system underlies the Closure Cell. The 
system is described in Section E.l.3. 



Dedicated Sampling Devices 

Each well in the monitoring system has been equipped with 
dedicated sampling devices consisting of a Well Wizard T-1200 
series bladder pumps. The dedicated sampling equipment for the 
capillary drain system consists of a stainless steel bucket and a 
series of extension poles. 

Capillary Drain Sampling System 

The samples will be taken from the capillary drain through the 
capillary drain piping system which discharges into a sump. The 
sump is located centrally on the north side of the cell. There 
are two pipes, one running west to east to the sump and one 
running east to west to the sump. 
The volatile organic sample bottles lcill be filled directly from 
the t·,oo pipes. The other sample bottles ·,;ill be filled by first 
collecting the sample in a stainless steel beaker and pouring the 
contents directly into the sample bottles. The order of sampling 
·,;ill be the same as d" scribed in Section G. 5. 2. The sal'ftples to 
be filtered (dissolved metals) will be filtered in accordance 
IJith procedures described in S:::ction 6. 5. 1. All sample bottles 
will be filled from one pipe, alternating between the East and 
the West pipe between each sampling event. The sample location 
will be noted in the comment section on the Field Information 
Form. 

Sampling Procedure Summary 

The plan for sampling groundwater at the Vickery site is 
described below. The sampling plan includes procedures and 
techniques for: 

1) sample collection, 

2) preservation and shipment, and 

3) sample documentation and proper Chain-of-Custody 
control. 

Groundwater sample collection will be performed in accordance 
l<ith ~R!I procedures and as discussed below. These procedures are 
revised periodically to reflect advances in groundwater sampling 
technology. 



The following subsections describe general procedures and 
techniques for measurement of water levels, purging of wells, 
field measurements of pH, specific conductance and temperature, 
sample collection (bottles, preservation and shipping), sampling 
documentation, and Chain-of Custody control. 

It is required per OAC 3745-54-97(D) (2) that, where applicable, 
the sampling and analysis plan should include procedures for 
detection of immiscible layers. Sampling for an immiscible layer 
is not necessary at the Vickery site due to the historical record 
of never having any concentration of organics detected which 
would begin to suggest that an immiscible layer could be present. 
In the event organics are detected in concentrations suggesting 
the possibility of immiscible layers, the sampling plan will be 
modified to incorporate the monitoring of their presence. 



Procedure Prior to Sampling 

Prior to purging and sampling monitoring wells, the following procedures 
will be performed to assure a quality sampling event: calibrate field 
equipment, as described in Section E.6.3.3, log in sample Aquapaks(TM) 
verify Statement of Work forms and clean and organize the equipment for 
sampling. 

Sampling may be delayed due to inclement weather. This may occur if the 
integrity of the sample would be in jeopardy or if the health and safety 
of the sampling team would be in jeopardy if sampling were to continue. 

Upon arrival at the well location, observe and record the condition of 
the well and its surrounding area. Record any problems on the Field 
Information Form, which is presented in Figure E-20. Information which 
can be noted includes, but is not limited to, the following: 

The condition of the well identification sign. 
Condition of the locking cap and key. 
Well integrity, including condition of well's cement footing 
and protective casing. In addition, note physical 
surroundings, obstructions or kinks in well casing, water in 
the annular space, grease around the top of well or threaded 
cap, etc. 
Weather conditions (e.g., wind direction when sampling for 
volatile organics and note sampling was performed downwind of 
an active area) . 
Evidence of contamination. 
The condition of the well guard posts. 

Water Level and Well Depth Measurement (OAC 3745-54-97 (D) (l)) 

The depth to the static water surface will be measured to the nearest 
0.01 foot each time a well is sampled prior to well purging. Initially, 
on the first day of the semi-annual sampling event, all wells ••ill be 
cheeked for •,;ater surface level before aEy ·,;ell is purged groundwater 
elevations will be taken. Water level measurements will be taken using 
electrical water level indicators. The Truck Wash Well must be shut down 
at 



least 8 hours (Reference 13, pages 53-54) prior to taking levels, 
due to its significant effect on the aquifer when pumping. 

The probe will be unrolled slowly until the light and buzzer of 
the indicator respond. The water level depth will be read and 
recorded, including the unit of measurement. After measurement 
of the depth to static water, the cable will be rinsed with 
deionized water and dried with a paper towel while reeling it 
back onto the spool. Excess water will be shaken off. 

The depth to the bottom of the wells is measured during periodic 
maintenance check for wells equipped with bladder pumps using the 
water level indicator. Before use in each well the instrument is 
rinsed off as described above for water level measurements. The 
bottom of the well is found by lowering the probe and "sounding" 
for the bottom. Sounding consists of raising and lowering the 
probe to feel a difference in tension when the probe contacts the 
bottom. The depth is measured to the top of the stainless steel 
inner casing. A constant of 0.30 feet must be added to the 
measured well depth to compensate for the distance between the 
end of the indicator probe and the tip of the water level 
indicator. For Model #11876, add .30 feet to the measurement. 
For Model #10426 , add .03 feet to the measurement. 

Well Purging (OAC 3745-54-97 (D) (3) (a)) 

The following purging procedures are to be used for the 
groundwater monitoring wells at the Vickery site. The monitoring 
wells have been fitted with dedicated sampling equipment, a 
bladder pump or a stainless steel bailer, which will be used for 
purging and sampling the wells. The monitoring wells will be 
purged, by pumping or bailing, prior to sampling so that a 
representative groundwater sample can be collected. The water 
from purging will be collected and measured. All purged well 
water will be disposed of downgradient of the well head or 
contained if it is thought to be contaminated per OAC 3745-54-
97 (D) (6) and disposed of in one of the onsite deep moni:::oring 
injection wells or shipped offsite to an approved disposal 
facility. 

Prior to purging the well the quantity of water in the well will be 
calculated. The wells will be purged until at least three (3) times the 
well volume has been removed, or until the well has been purged dry. 
Purge volume (in gallons) is calculated using the following equation: 

where 
1 Casing Volume~ 3.14r2 h x 7.48 

3.14 
r 

h 

pl 
inside radius of well casing in feet 
feet of water column in well 



For a 2-inch diameter well casing, one casing volume equals 
0.163h. For a 4-inch diameter well casing, one casing volume 
equals 0.652h. 

Well Wizard bladder pumps will be used to purge the wells. The bladder 
pumps are actuated by nitrogen compressed gas cylinders connected to a 
control unit, which is described in Appendix 14-C. At the end of 
discharge cycle, the gas pressure will be vented. Pumping will continue 
until the appropriate volume has been removed. 

The bladder pump discharge flow will be monitored for indications of 
malfunction such as presence of air bubbles or irregular flow rates. 
Malfunction of this type may indicate conditions which can effect the 
integrity of the sample. Irregular conditions will be noted on the 
Field Information Forms and reported to the site Environmental Manager. 

Sample Collection Procedures (OAC 3745-54-97 (D) (3) (b)) 

All groundwater samples shall be placed in appropriately prepared, 
laboratory-cleaned containers. The containers will be placed in an ice
packed container or shuttle at the time they are collected. 

Monitoring Wells: Monitoring wells should be sampled immediately after 
purging. Volatile organics samples will be taken within three hours 
after they are purged. A sample will not be composited from two 
different sampling days. 

The device used to sample a well, whether Well Wizard or stainless 
steel bailer, will be the same device used to purge the well. The 
bladder pumps operate in a continuous manner so that they do not 
produce pulsating samples that are aerated in the return tube or upon 
discharge. The flow rate for volatile samples will be decreased to 
approximately 100 ml/minute. The equipment used for sampling each well 
will remain dedicated to that well and the type of equipment will not 
change between sampling events. 

In emergency cases when the Well Wizard pump will not operate, the well 
will be purged with a bailer. The bailer will be properly deconned 
using the following procedure: 

When organic constituents are to be sampled for of interest, the bailer 
will be washed with non-phosphate detergent, rinsed with tap water, 
rinsed with pesticide-grade hexane, rinsed with reagent-grade acetone, 
and rinsed with copious amounts of deionized water. 

When inorganic constituents are of interest, the bailer will be washed 
with a non-phosphate detergent, rinsed with tap water, rinsed dilute 
(0.1N) hydrochloric acid and rinsed with copious amounts of deionized 
water. The bailer will be allowed to dry thoroughly before use. 



The bailer will be lowered to just below the water level in the well. 
The bailer will be retrieved, and the water poured into a calibrated 
bucket. The cable from the bailer will be fed into a poly drum lined 
with a garbage bag. The garbage bag will be dedicated to that well for 
the entire sampling event. The procedure will be repeated until the 
required volume has been removed. During purging, equipment will not be 
laid on the ground. Powderless PVC, nitrile or latex gloves will be 
worn. 

All ground·.;ater samples shall be placed in appropriately prepared, 
laboratory cleaned containers. The containers will be placed in an lCe 
packed container or shuttle at the time they are collected. 

Sample containers should be filled directly from the pump tube or 
bailer in a manner which minimizes agitation and aeration of the 
sample. Containers shall be filled to the top, leaving no air space 
for VOC's and TOX and minimizing air space for other parameters. 

Capillary Drain: The volatile organic sample bottles will be filled 
directly from the pipe by lowering each bottle into the sump with an 
extended pole. The first volatile bottle collected will be utilized 
to fill the remaining volatile bottles, so as not to have any air 
bubbles in the sample bottle. The remaining sample bottles will be 
filled by lowering the st2inless steel bucket into the sump and 
collecting the water as it drips from the pipe. The sample for 
filtered parameters will be poured into the field filter. The sample 
for non-filtered parameters will be poured directly into the 
bottles. 

Sample containers shall be filled to the top, leaving no air space 
for VOC's and minimizing air space for other parameters. 

Field Measurements for Wells and Capillary Drain 

Field measurements will be taken for temperature, pH and specific 
conductance. A glass jar or plastic container will be rinsed with 
we±+ sample water three (3) times and then filled for field 
measurements in a manner which minimizes aeration of the sample. The 
temperature, pH and specific conductance of the sample will be 
measured and recorded on the Field Information Form. Replicate 
measurements for pH and specific conductance shall be taken as 
quickly as possible after obtaining the sample. After field 
measurements are completed, the glass jar or plastic container will 



be rinsed three (3) times with deionized water and saved for 
measurements at the next we±± sample point. 

All meters used for field measurements of pH and specific conductance 
must be calibrated by the sampling team prior to initial sampling. 
The calibration of field meters will be checked every four (4) hours 
during sampling and recalibrated, if necessary. 

Filtration (OAC 3745-54-97 (D) (3) (f)) 

Samples will not be filtered for analysis of pH, specific 
conductance, temperature, volatile organics, and phenols. Samples for 
dissolved metals will be filtered. 

For monitoring wells, ¥filtration of appropriate samples will be 
performed immediately after during sample collection at the 
wellhead. Filtration Jill be done through by using a 0.45 micron 
membrane pressure filter and .,,ill be perfonr.ed in the field. A 
minimum of three pump cycles of water must be allowed to pass through 
the filter before sampling. Only under emergency conditions will the 
samples be filtered in the on-site laboratory or by use of the field 
filtering apparatus. Santples .,,ill not be filtered for analysis of pll, 
specific conductance, temperature, volatile organics, PCBs, and 
phenols. Samples for other analytical tests ••ill be filtered 
including dissolved metals. 

He:'..ls containing \•loll Hi;eard bladder pumps use in line filters. l\ 
minimum of three pump cycles sf 11ater must be allo:;ed to pass through 
the filter before sampling. 

For the capillary drain, the field filtering apparatus will be used 
fro filtration of the appropriate samples. 

When utilizing the field filter, samples will be filtered using the 
following procedure: 

1) Make sure that the filtering apparatus has been completely 
cleaned with deionized water onlv, air dried or dried with 
white paper towels. Tighten pressure fittings. 

2) Remove the top or reservoir portion of the filter holder 
and position a new 0.45um (142 mm diameter) filter on top 
of the filter support screen, making sure it is flush on 



all edges. Care should be taken in handling the filter 
paper, as it is easily torn. 

3) Place the top, or reservoir portion, of the filter holder 
back in place over the filter paper. Tighten down with the 
3 wing-type clamps (finger tight only, with equal force on 
each clamp) . 

4) Unscrew the insert cover and fill the reservoir with the 
sample to be filtered using a clean and dry funnel. 

5) Screw down the inlet cover and the reservoir securely. 

6) Use appropriately labeled sample container. 

7) Position the sample container under the outlet valve 
beneath the filter holder. 

8) Open cylinder, regulate pressure to a maximum 40 psi and 
pressurize the reservoir. Use as little gas pressure as 
necessary for filtration of the sample. 

9) When the sample bottle is full or the filtration flow 
ceases, turn the stopcock to the ''off'' position. Turn the 
pressure relief valve to the ''on'' position to release the 
pressure. 

10) Between samples, disassemble the filter holder and it's 
components and thoroughly rinse a minimum of 3 times with 
deionized water only. Air dry completely or dry with white 
paper towels. 
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PREFACE 

This manual contains detailed procedures for sampling groundwater, surface water and leachate at 
both hazardous and solid waste facilities. These procedures are based on regulatory requirements, 
and on many years of experience by WMX Technologies, Inc. employees and contractors. They 
are to be followed by all WMX Technologies, Inc. Contractors, and personnel engaged in the 
collection of groundwater samples for the purpose of detennining the groundwater quality in and 
around WMX facilities. Following these procedures and site specific procedures will ensure thin 
groundwater samples are as representative as possible, and help produce analytical data that is of 
the highest quality and fully defensible. This manual is intended to be used in training personnel 
involved in sampling, and also as a reference for the proper procedures to be followed by 
experienced samplers. 
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l.O Introduction 

1.1 WMX Tet:hnologjes, Incorporated fWMXl Groundwater Monitoring 
Program Overview 

The objective of a WMX Groundwater Monitoring Program is to detennine if a WMX facility 
may potentially affect the surrounding groundwater. Federal, state, and local regulatory agencies 
have established criteria that must be met for a facility to continue operating and to comply with 
closure and post closure requirements. These criteria involve standards that the groundwater 
must meet for the levels of chemical constituents. A groundwater monitoring program is required 
at all WMX facilities to ensure that these standards are met 

Regulations seldom completely specify the procedures required to carry out a comprehensive 
groundwater monitoring program; therefore, WMX requires that each applicable facility within its 
family of companies establish a site specific groundwater monitoring program that, when 
followed, will provide the most accurate data possible. This manual provides the necessary 
procedures to carry out the first and most critical element in a groundwater monitoring program-
THE SAMPLING. Other elements of the groundwater monitoring program can be found in the 
WMI Site Assessment Manual (SAM), the Site-Specific Groundwater Monitoring Plans, and 
PAD ED-103. The WMX Groundwater Monitoring Program's structure is given schematically in 
Figure 1.1. 

A Site Specific Groundwater Monitoring Program is developed for each WMX disposal facility 
and administered by the Group Environmental Management Department (Refer to PAD ED-
I 03). The plans include information on federal, state, and local regulatory monitoring 
requirements, as well as hydrogeological information. These plans and site-specific 
hydrogeological data aid the technical staff in detennining the need for and location of sample 
collection points. 

Groundwater samples are collected by consultants/contractors, or WMX environmental 
technicians at a frequency specified in the regulatory pennits and described in the Site Specific 
Groundwater Monitoring Plan. The WMX Manual for Groundwater Sampling has been 
developed for use by WMX personnel and consultants/contractors. 

WMX recognizes tha! sampling is a critical step in an effective monitoring program, and it has 
therefore incorporated the requirement for groundwater sampler training into PAD ED- 103. 
PAD ED-103 requires that "Groundwater samplers must be trained by the ENIT., as determined by 
Group EMD." Records of training are provided to Program Managers and copies are retained at 
the EML. 

The WMX Environmental Monitoring Laboratories, Inc. (ENfi..} provides laboratory analytical 
services to the WMX family of companies. The ENll., analyzes water matrices only (i.e., 
groundwater, leachate, surface waters). The ENU.. also provides subcontract lab management for 
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matrices and methodologies not analyzed at-the EIVfL_ 

The El\1L is responsible for generating and ensuring the quality of the analytical data. All 
analytical data are entered into the EML's Laboratory [nformation Management System (UMS) 
database and are available for retrieval by approved corporate, regional and site personneL Hard 
copies of the data are provided by the El\1L, to the Program Manager, and/or directly to the 
regulatory agencies as required. Various hard copy and electronic data report formats are 
available from the El\1L. 
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GROUNDWATER MONITORING PROGRAM: 

STRUCTURE AND DESIGNATION OF RESPONSIBILITIES 

Figure 1.1 
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GROUNDWATER MONITORING PROGRAM 
STRUCTURE AND DESIGNATION OF RESPONSIBILITIES 

(Figure 1.1 continued) 
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1.2 WMX Saml)ling Program 

The WMX Sampling and Analysis Program is outlined in Figure 1.2. The program begins and 
ends with the Program Managers, who act as administrators for their respective sites. Program 
Managers begin the sampling event process by defining the monitoring program with an E/vfL 
Account Representative and by conf!l11ling sampling and analytical requirements prior to each 
sampling event. 

Once a sampling event is declared, the EML ships AquaPaks containing the necessary sample 
bottles, paperwork, and preservatives to the sampling team or WMX facility. EML also 
coordinates shipment of coolers for subcontracted analyses. 

The sampling team checks the conclition of the AquaPaks before sampling. If any problems exist, 
(e.g., missing bottles, etc.), the sampling team immediately notifies the EML's Client Services 
Department (e.g. Account Representative). The Client Services Department, in rum, implements 
corrective actions to resolve the problem. Once the AquaPaks have been examined and any 
problems resolved, the sampling team collects the samples. 

The sampling team completes a WMX Field Chain-Of-Custody Record and Field Information 
Form for each sample point during sampling. The proper completion of these forms is a critical 
aspect of legal field chain-of-custody and field QN(/2 program. Together, these forms provide a 
comprehensive, consistent and accurate summary of field tests, measurements, and observations. 
They also document that the integrity of the samples has been maintained. Once samples have 
been collected, the sample and associated field forms are submitted to the EML. 

Upon completion of sample analyses, the EML includes copies of Field Chain-of-Custody 
Records and Field Information Forms, along with the resultant analytical data, in a complete data 
package for each sampling event. This data package is sent to either the Program Manager or rhe 
regulatory agency for review. 
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2.0 RESPONSIBILITIES 
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2.0 Responsibilities 

2.1 Program Manager 

• Provides site-specific information for the Groundwater Monitoring Program. 

• Work with the EML to set up a monitoring program that complies with applicable 
regulations and corporate policy, and obtain appropriate approval(s) for any changes 
before they are implemented. 

• Notify the EML of any changes in sampling schedules or analytes, at the earliest possible 
convenience and confmn dates that AquaPaks will be sent to the sites and or sampling 
teams. 

• Work with EML to set up a monitoring program event schedule. 

• Notify the Site Manager, or other appropriate site personnel of maintenance required on 
wells or of any necessary replacements. 

• Ensure that analytical results are reviewed and submitted to the proper agencies. 

• Provide information for Well Id Charts. 

• Oversee well drilling procedures, and review hydrogeological studies at the site. 

• Annually update the Site Specific Groundwater Monitoring Plan where required. 

• Schedule resampling, if necessary (e.g., holding times and temperature exceedances or 
confirmation of compliance level exceedances, etc). 

2.2 Site Manager 

• Ensure adequate well protection. 

• Ensure that ali wells are accessible. 

• Provide maintenance for the wells where required, or when instructed to do so by the 
Program Manager or Regional and/or Site Engineer. 

• Provide an isolated work area for sample preparation and equipment storage. 

• Be the "keeper of the keys" for the monitoring wells, unless a designee has been assigned. 
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2.3 Sampling Team 

• Follow all procedures specified in this Manual and in the Site-Specific Groundwater 
Monitoring Pla,n to ensure that all regulatory requirements are met and that representative 
samples are collected. 

• Verify/confrnn that a clean and secure area is available for storage of coolers and 
AquaPaks/sampling equipment 

• Review event schedule, and Statement of Work (SOW). 

• AquaPak check-in; 

-Place ice packs in a sample dedicated freezer; ice packs usually take 24 hours to 
freeze. 

-Examine AquaPaks, bonles, preservatives and paperwork. Notify the EML 
immediately, if problems are found (e.g. broken/missing bottles, broken/missing 
preservatives, broken COC seal, etc.). 

• Notify the Program Manager immediately if any problems are found. 

• Obtain, maintain and inspect all required equipment, as necessary. 

• Have spare working equipment available. 

• Calibrate equipment and record calibrations in log note book. 

• Purge and sample wells; 

- Determine whether water volume in the well is adequate for taking all samples. 

-Take all field required measurements, including at a minimum, pH, temperature, 
and specific conductance. 

- Prepare field blanks and obtain field duplicates. 

-Filter and preserve samples as necessary. 

• Ensure that samples are correctly identified and packed securely with ice in the 
AquaPaks/coolers. 

• Complete and sign the Field Chain-of-Custody Record and the Field Information Form for 
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each sample point, and enclose them in the appropriate AquaPaks/coolers before finally 
sealing. 

• Contact courie,r for AquaPak/cooler pick-up. 

2.4 EML 

• Provide an environmental monitoring data base, including all analytical results, field 
measurements and selected field data. 

• Ensure that all analytical data are supported by permanent records of lab QNQC 
procedures, raw data, Chain-of-Custody Records, Field Information Forms, etc. 

• Assist in the organization and documentation of the monitoring program for each site in 
the EML Monitoring Program System (computer database tables) in conjunction with the 
Program Manager. 

• Provide AquaPaks and the appropriate contents, including sample bottles, preservatives, 
ice packs, and field forms. 

• Establish a network of subcontract labs and serve as the primary contractor. 

• Notify the Program Manager immediately of~ confinned analytical, chain-of-custody, 
or shipment problems which might require resampling. 

• Provide all analytical services except where subcontract labs need to be employed. 

A complete list of Etv1L contacts, including telephone numbers and addresses, is listed in the 
Appendix. 
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3.0 ESTABLISHING THE 
SAMPLING EVENT 
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3.0 Establishing the Sampling Event 

3.1 Permit Review 

In order to establish any monitoring program and its subsequent sampling events, it is necessary to 
review all applicable regulatory and permit requirements. More than one regulatory program with 
specific requirements for sampling frequency and sample analysis may apply to a facility. For 
instance, a site may be subject to regulation under RCRA (Resource Conservation Recovery Act), 
city ordinances, sanitary districts, water quality boards, departments of health, departments of 
natural resources, or state EPA's. 

It is therefore necessary to identify and understand each applicable requirement and to incorporate 
each into the Site Specific Groundwater Monitoring Plan. It is important to ensure that each 
requirement is met during all phases of the sampling and analysis procedures. 

To assist the Program Manager in identifying and innplementing any requirements specified to 
laboratory analytical methodology and reporting, the Etvn.,, upon request will evaluate the 
sampling and analytical requirements established in the appropriate regulatory permit(s). The 
EML is also available to assist facilities in negotiating analytical methods and reporting limits with 
the various regulatory agencies. 

3.2 Verification and Initiation of a Sampling Event 

The Program Manager coordinates with an EML Account Representative to establish a sampling 
event. This effort includes determining the required analytes, methodologies, QNQC reporting 
limits, frequency, sampling schedules, turnaround time, and reporting mechanisms. 

The EML can coordinate sampling events involving sample matrices and methodologies not 
performed by the EML (i.e., soils, air, TCLP, etc.). Subcontract labs that are utilized are chosen 
from the "Approved Non-WMX Laboratory List" published by WMI Quality Programs. 

Sampling events are initiated by written or verbal communication with Etvn., Account 
Representatives, who will create and forward a Program Manager's Checklist for confirmation of 
the event. For emergency events, this information can be provided verbally, but it must also be 
confmned in writing, using the Program Manager's Checklist. 

The Program Manager's checklist for routine events is used to verify the sampling event 
requirements. The checklist should be received by the Program Manager approximately 50 days 
prior to the sampling event. The Program Manager verifies and corrects the checklist, and returns 
it to the EML Account Representative no later than the 15th day of the month preceding the 
sampling event. (An example of a Program Manager's Checklist is given in Figure 3.1). When 
scheduling sampling events, consider that sample bottles and AquaPaks are sent via courier (e.g. 
Federal Express), which usually requires 2 days for delivery. 
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Figure 3.1 

'riM I 

Dace ?~:~ced 0~:20 ~395 
?age =oo:_ 

t1onit:oring Program Services - ;..dministrat:ive Informacion 
Programs Manager's Checklist: 

Honit:oring Program No: 418951-00000 
Period covered: 01/1995 - 12/1995 
Region: District: 

Description: 
ROUTINE GROUNDWATER MONITORING PROGRAM 

Rev # 00 Type: R 
Rev date: 07/20/1995 
Month: .'I.UG 

PROG~'I.M STATUS = M 
Revision History: 
1/6/95: PER DB REQUESTI4/27: PER DP PHONEI?/20: PER DP PHONE! 

Site 4418 : 
Site Address: 

City: 
State & Zip: 
Phone 

c-ograrn Manager: 
.'l.ddress: 

City: 
State & Zip: 
Phone 

Sampling Team: 
.'l.ddress: 

City: 
State & Zip: 
Phone 

;..quapak Shipment: 
.'l.ddress: 

City: 
State & Zip: 
Phone 

WMI Landfill 

Geneva 
IL 60134 
(708) 208-3173 

11'/MI LANDFILL 

GENEVA 
IL 601340000 
(708) 208-3100 

'I'IMI LANDFILL 

GENEVA 
IL 601340000 
(708) 208-3100 

WMI LANDFILL 

GENEVA 
IL 601340000 
( 708) 208-3100 
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Figure 3.1 continued 

'dMI 
Sampling and .~alysis Requirements 

Programs Manager's Checklist 

Monitoring Program No: 418951-00000 
Task: # OJ 
Description: 6 WELLS, 1 FIELD Bh~ 

QUARTERLY PROGRAM. 

Sample Matrix Code: W Name: WELL 

Sampling Instructions: Correct? Yes [ ] No [ ] 

Date Pr~~=ed 07.2J. 1395 
Page #002 

Rev !I 00 
Rev Date: 07/20/1995 
Status: I 

'NMIS ~UUfUAL FOR GROUND WATER SAMPLING IS TO BE FOLLOWED. 
STATE FORMS TO BE COMPLETED. 

Special Instructions: Correct? Yes [ ] No [ ] 

~dO SAMPLE POINTS PER AQUAPAK. 

26 



Figure 3.1 continued 

'tiM I 
Sampling and Analysis Requirements 

Programs Manager's Checklist 

Monitoring Program No: 418951-00000 
Task: ~ OJ 
Description: 6 ~ELLS, 1 FIELD BL~ 

QUARTERLY PROGRAM. 

Month # 

.".UG 1 Fixed Sampling 
Report Due: I I Date: 08/01/1995 
EML Turn Around Time (Days): 25 
Sample Priority Code: Y QA/QC Code: NO 
Sample Matrix Code: W Name: 'riELL 

Sample Points 

01FB 
MW05 

MW01 
MW06 

MW02 

Method Name F 

ALKALINITY TOTAL METHYL 0 N 
:Y.J\.NIDE, TOTAL AUTOMATED y 
PHENOLS, HIGH P~l\.NGE AUTO y 

SOLIDS,TOTAL DISSOLVED(RE N 
TOTAL ORGANIC CARBON DUPL y 
FD/PH - SINGLE N 
FD/SP COND - SINGLE N 
FDW/DTiv TOP OF CASING N 
FDW/GW ELEV/W DEPTH TOT N 
FDW/PURGING INFOMATION N 
FD\'1/ PURGING/ SAMPLING EQUP N 
FD/H20 TEMP IN DEG C N 
MERCURY BY COLD VAPOR. AA- y 

DISSOLVED K BY FLAME AA y 

ARSENIC BY GFAA-DISSOLVED y 

LEAD BY GFAA-DISSOLVED y 

SELENIUM BY GFAA-DISSOLVE y 
SILVER BY ICP-DISSOLVED y 
C.Z\.LCiill1 BY ICP-DISSOLVED y 
CADMIUM BY ICP-DISSOLVED y 
CHROMiill1 BY ICP-DISSOLVED y 

SULF.'>.TE, COLORI!1ETIRC AUTO y 

HEX.'\VALENT CHEOMIUM y 
SV ORG.l\.NOCHLOE.PEST.DW509 N 
35 Volatile Compounds N 

1*103 MW04 

Report to Lab 

STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE EML 
STATE NET 
STATE EML 
STATE EML 

Date ?rinced 07 ~~ l??S 
Page ~003 

Rev # 00 
Rev Date: 07/20/1995 
Status: I 

Correct' 
y N 
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Figure 3.1 continued 

".'iMI 

Date P~~~ced J- ~~ :395 
Page i!004 

Monitoring Program Ser'Jices - .".dminis trati ve Informat i:m 
Programs Hanager's Checklist 

Honitoring Program No: 
Period covered: Olli995 
~egion: District: 

418951-00000 
- 1211995 

Rev # 00 
Rev date: 
Month: .".UG 

0'Pe: E 
07 i20; 199 

----------------------------------------------------------------------------

If you are requesting an analysis for samples that may contain 
polychlorinated biphenyls ("PCBs"), do you know or have reason 
to believe that the samples you will send to EML for analvsis 
are from a source that contains PCBs in a concentration g~eater 
than or equal to 50 parts per million? 

YIN 

If yes, please explain. 

Are you requesting an analysis of F039 leachate or any samples 
that should be coded as F039? 

YIN 

Does your permit requlre the use of any specific EPA laboratory 
methods? 

YIN 

If yes, please attach a copy of the relevant sections of your 
permit. 

Signatures show approval of all charges associated with the 
analytical work outlined ln this checklist. 

Program .Hanager .l\pproval: 

Date 

EML .".pproval: 

Date 
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t'Lgurc .J. L cunc.tnueel 
========================-~===================================================== 
20-uuL-35 J3: 53 PM [lmODB MULTIPLE METHODS REPORTS~Om 

A Report on Specified Methods 
l 

============================================================================---

SITE NUMBER ............... 418 
METHOD-ID ................. SBHEXCP.NOl 
11ETHOD DESCP.IPTION ... : . . . SUB HEX.'\ VALENT CHP.OHIUM 
L I11S 1·!ETHOD NANE. . . . . . . . . SUB HEXA V.'\LENT CHROHIU11 

Analyte ID Analyte Name Units Type Calc 

CHROHIUM-6 CHROHIUM-VI HG/L N N 
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Figure 3.1 continued =============================================================================== 
20-JUL-95 J3:53 PM [lmODB MULTIPLE METHODS REPOP.TS[Om 

A Report on Specified Methods 
?.:4.GC 2 

===========================================================================----

SITE NUMBER ... _ ........... 418 
METHOD- ID. _ ............... SVGClOCPO 1 
METHOD DESCRIPTION ... : ... SV ORGANOCHLORINE 
LI!1S METHOD Wu'1E .... _ . _ . . SV ORGANOCHLORINE 

Analyte ID 

XP.EFIDXXOl 
72208 
58899 
72435 
8001352 

Analyte Name 

BATCH SEQUENCE FILE NAME 
ENDRIN 
LINDANE (GAMMA-BHC) 
METHOXYCHLOP. 
TOXAPHENE 

30 

PESTICIDES 
PESTICIDES 

D'ti/509A GC 
DW/ 509A GC 

Units Type Calc 
-----

c N 
UG/L N N 
UG/L N N 
UG/L N N 
UG/L N N 



=========================~i~¥~~}=J=~o~J~~~e2====================================== 
:ZO-.JUL-35 'J3: Sil PM [ lmODB MULTIPLE METHODS REPORTS [Om P.O.G!': 3 

A Report on Specified Methods 
=============================================================================== 

SITE NUMBER ............ , .. 418 
METHOD-ID ..... , ........... VOMS.'ill0302 
METHOD DESCRIPTION ....... 35 VOLATILE COMPOUNDS 
LIMS HETHOD Nfu'1E ......... 35 VOLATILE COMPOUNDS 

Analyte ID .malyte Name Units Type Calc 
--------------- ------------

71556 1,1,1-TRICHLOROETHANE UG/L N N 
79345 1,1,2,2-TETRACHLOROETHANE UG/L N N 
79005 1,1,2-TRICHLOROETHANE UG/L N N 
75343 1,1-DICHLOROETHANE UG/L N N 
7 53 54 1,1-DICHLOROETHENE UG/L N N 
107062 1,2-DICHLOROETHANE UG/L N N 
78875 1,2-DICHLOROPROPANE UG/L N N 
78933 2-BUTANONE UG/L N N 
110758 2-CHLOROETHYLVINYL ETHER UG/L N N 
'591786 2-HEXANONE UG/L N N 

108101 4-METHYL-2-PENTANONE UG/L N N 
67641 .'\CETONE UG/L N N 
XREFIDXX01 BATCH SEQUENCE FILE NAME c N 
71432 BENZENE UG/L N N 

75274 BROMODICHLOROMETHANE UG/L N N 
75252 BROMOFORM UG/L N N 
74839 BROMOMETHANE UG/L N N 
--150 CARBON DISULFIDE UG/L N N 

2 3 5 CARBON TETRACHLORIDE UG/L N N 

108907 CHLOROBENZENE UG/L N N 
75003 CHLOROETHANE UG/L N N 

67 663 CHLOROFORM UG/L N N 
7 4873 CHLOROMETHANE UG/L N N 

10061015 CIS-1,3-DICHLOROPROPENE UG/L N N 

124481 DIBROMOCHLOROMETHANE UG/L N N 
100414 ETHYLBENZENE UG/L N N 
75092 METHYLENE CHLORIDE UG/L N N 

100425 STYRENE UG/L N N 
127184 TET~'\CHLOROETHENE UG/L N N 

108883 TOLUENE UG/L N N 

156605 TRANS-1,2-DICHLOROETHENE UG/L N N 

10061026 TRANS-1,3-DICHLOROPROPENE UG/L N N 

79016 TRICHLOROETHENE UG/L N N 

108054 VINYL ACETATE UG/L N N 

~ 5014 VINYL CHLORIDE UG/L N N 

1330207 XYLENE(TOTAL) UG/L N N 
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When verifying a sampling event, reference should be made to the appropriate monitoring 
program. AquaPak shjpment arrangements and any other special instructions should also be 
verified. Any changes should be noted verbally and confmned in writing by sending the corrected 
Program Manager's Checklist to the appropriate EML Account Representative. 

Special sampling events requiring immediate attention are accommodated on an as needed basis. 
For an emergency sampling event designated by the Program Manager, AquaPaks and bottles 
can be sent via overnight delivery at a surcharge. Insufficient notice of a sampling event increases 
costs, so as much notice as possible should be given to an EML Account Representative prior to 
the event. 

The following information is to be provided/verified by completing the Program Manager's 
Checklist: 

*Facility Name and Site Number 

The facility name and site number must be provided. All analyses done for WMX by the EML are 
stored in the EML's LIM:S (Laboratory Information Management System) system and under the 
site number. Site numbers are also used on all field chain-of-custody records, field information 
forms, and analytical reports. If a site is new or is being expanded, a three digit site number must 
be obtained from the EML Client Services Department 

*Monitoring Program Task Nwnber 

For regularly scheduled events, reference is given to the tasks to be included in the sampling 
event. Generally, samples having the same source code and requiring identical analyses wi II be 
grouped under a single task. 

*Monitoring Program Month Number(sl 

All samples having the same source code, requiring identical analyses, and having the same 
scheduled sampling start date, are grouped under a single month number within the task. 

*ENS - Event Notification System 

When the events are approved and fmalized in the EML computer system (LIMS), each quaner' s 
or month's event becomes a separate ENS number (Event Notification System Number). For 
each ENS number generated, a separate client report package is mailed from the EML. The E:-.iS 
is the system the EML uses to track and document all phases of the sampling event/client report. 
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*Number of Samples and Maaix 

The number of samples, sample types, and source codes (e.g. well, leachate, lake or ocean, etc.) 
to be collected and analyzed including duplicates and field blanks must be specified. Special 
instructions for the number of aip blanks may also be specified (See Section 4.3.5). 

It is important to identify samples that may have a complex matrix or potential interferences, such 
as high sulfide or chloride or organic concentrations. These samples may require special 
preparation and/or cleanup procedures prior to analysis. 

*Sample Point Designations 

Sample point designations must be listed and should be standardized to avoid confusion. These 
designations are limited to six characters (alphabetic and/or numeric). The EML's Account 
Representatives can assist clients in determining sample point designation assignments as needed. 
The sample point designations established in LIMS are used by the sampling team, the EML, and 
the subcontract lab. As a quality check, the EML does not log samples for analysis that do not 
contain previously established sample point identifiers. If a new sample point designation must be 
established, or if a sample point designation must be modified, contact the EML's Client Services 
Department. 

*Method Designations 

The analytical method and parameters to be analyzed on a sample have been previously identified 
in the Program Manager's Checklist. (See Figure 3.1) Within the monitoring program checklist, 
the EML has assigned a 10 digit method designation code abbreviation to the analysis fm internal 
tracking. These designations will be assigned by the EML upon review of the required analytical 
procedures. 

The first two letters of the method designation code identify the section of the laboratory where 
the analysis will be performed. (e.g., CR =Chemical Methods & Robotics, IN= Inorganics, SV = 
Semi Volatiles, VO =Volatiles, SB =Subcontract, FD =Field Data). Other letters and numbers 
further identify the type of analysis to be performed. For example, with INICPDISFE: IN 
represents the inorganics lab group; ICP represents ICP (Inductively Coupled Plasma Atomic 
Emission Spectroscopy) methodology; DIS represents dissolved metal analysis and FE (iron) 
represents the analyte. 

*Sampling Datelsl/Schedule 

Specific dates for sample collection should be scheduled as accurately and as far in advance of the 
sampling event as feasible. If samples require an accelerated TAT (tum around time), it is 
suggested that the Program Manager contact the EML with estimated arrival times in order to 
help expedite the analyses. (Regulatory agencies should also be notified of scheduled dates as 
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required). 

*Required Sampling Arrangements 

The Ei'vlL' s Account Representative will maintain communications with those responsible for 
sampling and will work with the Program Manager in coordinating sampling schedules. 

For special events, special expertise or equipment may be required, so as much information as 
possible should be provided to the sampling team. 

*Delivery Address for AquaPal<s and Sample Bottles 

The delivery address for AquaPaks may be the site, the sampling team's office, or another WMX 
facility. Specific information should be given about the delivery location including the building 
and room. This will minimize the need to relocate AquaPaks for storage. The Program 
Manager's name and/or sampling team members name will be included on all AquaPaks. It may 
be necessary for the sampling team to have an on-site person to contact in order to allow the 
sampling team access to the site and to confmn arrival of AquaPaks and sample bottles, etc. 

*Special Instructions 

Special instructions must also be noted. For example: 

• Special packing requirements (e.g., one sample point per AquaPak, or do not combine 
ENS#' s, etc.). 

• Special report requirements (e.g., state forms, accelerated TAT, quality reports, various 
other report styles, etc.). 

Known interferences or known high levels of a compound from a specified sample point 
so special analytical procedures can be followed (e.g., all F039 leachates should be 
identified). 

• Field filtering procedures (if required). 

• Non-routine detection limits or methodologies required by a regulatory agency. 

*Turnaround 

The standard turnaround time (TAT) for analytical results from the El\IIL is 25 days from receipt 
of the last sample in an ENS number. The Ei'v!L will notify the Program Manager when the 
standard TAT cannot be met. Exceptions may be made for unusual detection limits, odd matrices, 
special compounds, and subcontracted analyses. Express or emergency TAT, (i.e.,<25 days) 
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when required, must be communicated to the Client Services Depanment at the EML. 
Surcharges will be added to express tum around time events. 

After verification and signature by the Program Manager, a Statement of Work (SOW) is 
generated for the sampling event. An ENS number is assigned for each Task/Month number 
which comprises a Statement of Work. To confirm information concerning the sampling, copies 
of the SOW will be sent to the Program Manager, Sampling Team, and Subcontract laboratory. 
(See Figure 3.2 for an example of a Program Manager's SOW.) 
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Figure 3. 2 

Date Printed: 
Page: 

PROGRAM l1ANAGER 

STATEMENT OF WORK 

Monitoring Program Information I TAT: 25 

08/24/1995 
01 of 02 

QA/QC: NO -----------------------------------------------------------------------------
MP no. I Rev I Rev date I T.ask I Month I ENS no. I Samp Date INo.SPslest.Bots 
418951 00 08/08/95 03 AUGl 95-13054 08/01/95 0007 000114 

-------------------------------------------------------------------------
Sample Matrix Code: W !Sample Matrix Name: WELL 

Site Information 

Number: 418 
Name : WMI Landfill 
Location: Geneva 

Sample Points: 

, IL 

I Description 

6 WELLS, 1 FIELD BLANK 
QUARTERLY PROGRAM. 

OlFB MWOl MW02 MW03 MW04 MW05 MW06 
---------------------------- END SAMPLING REQUIREMENTS -----------------------

Method ID Method Description F # Size Type Report to Lab 

CRTOCDUP02 TOTAL ORGANIC CARBON DUPL y 01-0125 G STATE EML 
CRPNHRAXOl PHENOLS, HIGH R..'\NGE AUTO y 01-0500 G STATE EML 
CRCNTTLXOl CYANIDE, TOTAL AUTOMATED y 01-0250 p STATE EML 
CR..l'\LKMOTO 1 -~~~INITY TOTAL METHYL 0 N 01-0125 p STATE EML 
CRTDSXXXOl SOLIDS,TOTAL DISSOLVED(RE N 01-0500 p STATE EML 
FDWDTWTC01 FDW/DTW TOP OF CASING STATE EML 
FDWGIIJELWDT FDW/GW ELEV/W DEPTH TOT STATE EML 
FDWPURINFO FDW/PURGING INFOMATION STATE EML 
FDWPURSAMP FDW/PURGING/SAMPLING EQUP STATE EML 
FDXTEMPC01 FD/H20 TEMP IN DEG C STATE EML 
FDPHSINGOl FD/PH - SINGLE STATE EML 
FDSPCONDOl FD/SP COND - SINGLE STATE EML 
INGFAADIAS ARSENIC BY GFAA-DISSOLVED y 01-0125 p STATE EML 
INGFAADIPB LEAD BY GFAA-DISSOLVED STATE EML 
INGFAADISE SELENIUM BY GFAA-DISSOLVE STATE EML 
INFl\ADISXK DISSOLVED K BY FLAME AA y 01-0500 p STATE El1L 
INICPDISAG SILVER BY ICP-DISSOLVED STATE EHL 
INICPDISCA CALCIUM BY ICP-DISSOLVED STATE EML 
INICPDISCD CADHIUM BY ICP-DISSOLVED STATE EML 
INICPDISCR CHROHIUM BY ICP-DISSOLVED STATE EML 
INCVAADIHG !1ERCURY BY COLD VAPOR AA- STATE EML 
INSULFATOl SULFATE,COLORI!1ETIRC AUTO y 01-0250 p STATE EJ1L 
SVGClOCPOl SV ORGANOCHLOR.PEST.DW509 N 02-1000 G STATE El1L 
V0!1SAA0302 35 Volatile Compounds N 04-0040 G STATE EML 
SBHEXCR.l101 HEXAVALENT CHROHIUM y 01-0250 p STATE THEPJ10 
SVGClOCPOl ** SEMI-VOLATILE DUPS * * N 02-1000 G STATE EHL 
VOMSAl\03 02 ****** TRIP BLANK ****** N 01-0040 G STATE EML 
---------------------------- END BOTTLE REQUIREMENTS -----------------------
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Figure 3.2 continued 

PROGRAM MANAGER 

STATEMENT OF WORK 

Sampling Instructions:' 

Date Printed: 08/24!1995 
Page: 02 of 02 

WMIS MANUAL FOR GROUND WATER SAMPLING IS TO BE FOLLOWED. 
STATE FORMS TO BE COMPLETED. 

Special Instructions: 

TWO SAl1PLE POINTS PER AQUAPAK. 

---------------------------- END STATEMENT OF WORK ---------------------------
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4.0 PROCEDURES 
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4.0 Procedures 

4.1 Preliminary Procedures 

Before any sampling is done at a facility, a number of preliminary tasks must be completed. These 
tasks include locating the well, identifying well characteristics, defining the sampling schedule, and 
identifying parameters to monitor. If these preliminary procedures are followed properly at the 
outset, they can ensure that subsequent sampling is accurate and cost effective. 

4.1.1 Well Location and Characteristics 

The first step in any monitoring program is the installation or location of the monitoring points. 
Certain information about each well is required, whether a new program or an existing one is 
involved. WMX employs the Monitoring Well Construction Summary and Well ID Chart to 
maintain pertinent well information. 

4.1.1.1 Well Construction Summary and Well ID Chart 

The Monitoring Well Construction Summary (Figure 4.1) is completed upon well installation. 
(See the WMX Site Assessment Manual (SAM)). 

The Well ID Chart (Figure 4.2) is used to summarize and communicate key well characteristics to 
the Program Manager and sampling team. The Well ID Chart is also used to monitor well 
integrity. The sampling team compares historical values (i.e. "Normal Range") with the values 
collected when samples are taken. If any inconsistencies are observed between the Normal Range 
and new values, sampler(s) complete the sampling event and contact the Program Manager 
immediately. 

The Well!D Chart should be reviewed periodically (at least once a year) and revised where 
necessary, and may include: 

Site Name and Number: 

Date: 

Well ID Number: 

Well Status 

Enter the name and number of the facility being monitored. 

Enter the date the Well I. D. Chart is being completed or updated. 

Enter the sample point identification number. Identification 
numbers assigned by state or local agencies should be shown in 
parentheses. 

Enter "A" if the well is active, "C" if the well is closed, and"[" if 
the well is inactive. [f the Well !D is closed, note the date on which 
it was closed in the "comments" section. 
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WELL I.D. CHART CA-. FIGURE 4? Date· -·--. 

Site : ( _L Normal Ranges 

Well J.D. Well Purpose Gradient Well Elevation at Purge Depth tD Time Temp. pH Specific Comments 

Number Sla!us Depth Top of casing Volume Water Needed to *Cels-ius (Sid) Conduct. 

Fw (MSL) (Gallons) (Feet) Recharge (Umhos/cm.al 
(Hours) 25°C) 

' 

' 
! 

-
-------- ---------- -------

Compleml by: _______________ _ 
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~- -WELL I.D. CHART FIGURE 4.2.1 Date:3- 10-95 

Site :8BC I ,aodfill Normal Ranges 

WeU I. D. WeU Purpo>e Gradient Well Elevation at Purge Depth lO Time Temp. pH Specific Comments 
Number Slalus Depth Top of casing Volume Watcr Needed to •Celsius (Sld) ConducL 

Feet (MSL) (Gallons) (Feet) Recharge (Umho~/cm.al 

(Hours) 25"C) 

A RCRA DOWN 60 468.31 20.6-22.0 15'-18' 4 12 7.0-7.3 350-450 -

A RCRA DOWN 90 466.73 30.8-31.8 25'-27' 7 10 7.3-7.5 275-325 

c STATE UP 45 465.11 2.5-4.9 35'-40' 48 13 7.5-7.7 350~370 WeU aban-
doned 6/86 

A RCRA UP 50 495.81 21.6-22.0 5'-6' 72 14 6.5-6.8 1570-1800 Recharge Lime 
per R. Eng. 

A RCRA DOWN 120 495.76 52.8-53.8 10'-12' 24 19 6.1-6.4 970-110 Strong Odor 

RCRA DOWN 70 515.81 18.6-19.6 30'-32' <1 11 7.1-7.4 450-470 Gcxxi recharge 
rale I 

C.t.lculauom miidc ba.s.ed on We!! ca-;ing~. Purge volume.s were calculated based on 3 well volumes being purged. 
Comple.t.cJ by: ________________ _ 
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Purpose: 

Gradient: 

Well Depth: 

Elevation at 
Top of Casing: 

Normal Ranges: 

Purge Volume: 

Depth to Water: 

Time Needed 
To Recharge: 

Temperature: 

pH: 

Specific Conductance: 

Comments: 

Note the type of regulatory program and/or agency for which the 
well is monitored (e.g., RCRA, TSCA, (Toxic Substances Control 
Act), state agency assessment, etc.). 

Note whether the well is up gradient, down gradient, or lateral to the 
specific unit or formation being monitored. 

Note the 1Q1ll1 distance in feet from the top of the well casing or 
reference point to the bottom of the well. 

Note the elevation at mean sea level (msl), at the top of the well 
casing to the nearest hundredth of a foot. If elevations have been 
measured from another point, this variation should be noted on the 
Well ID Chart. 

These are ranges, that represent historic values, including seasonal 
variations. Check with the Program Manager, Site Specific 
Groundwater Monitoring plan, permit(s), and state/local agencies 
to determine a range. NOTE--These are JlQ.t Alen Levels! 

Note the approximate number of gallons purged from the well. 

Note the depth to groundwater, to the nearest hundredth of a foot, 
from the top of the well casing (or reference point). 

Note the time required for the well to recharge sufficiently to 
collect all samples. 

Note the range of the water temperature in degrees Celsius. 

Note the range of the water's pH in standard pH units. 

Note the range of the conductivity values, of the samples in 
umhos/cm at 25' C. 

In this section, document such things as well closure dates, specific 
monitoring requirements, or recharge information for Well Wizards. 

A site map, which includes well locations and ID numbers, is available in the Site Specific 
Groundwater Monitoring Plan, and is available to sampling team members for use in locating and 
identifying the wells. 

Both the Monitoring Well Construction Summary and the Well ID Chart are typically found in the 
facility's Site-Specific Groundwater Monitoring Plan. 
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4.2 Presampling Procedures 

Once the sampling event has been scheduled and declared, a considerable amount of preplanning 
must be done to ensury that sampling will go smoothly. Presampling procedures include 
procuring and calibrating of field meters and equipment, inspecting AquaPaks, reviewing SOWs, 
and initiating Field Chain-of-Custody Records. These procedures are addressed in the following 
sections. It is suggested that preparation for the sampling event begin at least one week before 
the event, to ensure enough time to complete all of the steps and correct any problems that occur. 
For emergency events, contact the EML for assistance in expediting these procedures. 

4.2.1 Organizing Equipment and Materials 

All equipment necessary for a sampling event should be cleaned and/or decontaminated, checked 
and, if necessary, calibrated before going into the field. As much preparation as possible should 
be done ahead of tinne since the material required for equipment cleaning and calibration may not 
be available at the facility. Figure 4.3 is a checklist of equipment that may be required for a 
sampling event. 

45 



PRESAMPLING CHECKLIST 

Figure 4.3 

A. Nondedicated·Equipment 

B. 

1. Bailers 

3/4 inch 

1 'h inch 

3 inches 

Other 

S. Steel chain/ 

cable/line 

PVC Stainless 

2. Spare parts for equipment 

3. 

4. 

· Stainless steel chain 

Tubing 

Elbows 

Air hoses 

Well Wizard® maintenance kit 

Gasoline compressor and controller 

Gas cylinder and regulator 

Field Measurement Equipment 

Primary 
Backup 

l. __ pH 
l. __ pH 

Teflon® 

2. __ Specific conductivity 2. __ Specific conductivity 

3. __ Temperature 3. __ Temperature 

4. __ Temperature probe 

S. __ Depth to water probe 

6. __ Weighted tape with popper 

7. __ Surveyor's tape measure 

8. __ Specific conductivity standards 

9. __ pH Buffers 
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C. Site-Specific Material 
!. __ Site map with well locations 2. __ Well ID Chart 
3. __ Keys for wells and gates 
4. __ Frozen ice packs 
5. __ Laboratory grade deionized water 6. __ Filtering equipment 
7. __ SOW (Statement of Work) 8. __ Site-Specific Groundwater Monitoring Plan 9. __ AquaPaks 

lO. __ Extra bottles (e.g., pre-filtration bottles) 
D. Other Sampling Equipment 

!. __ Personal protective equipment 2. __ Preservative test kit 3. __ Tools (e.g. pipe wrench) 4. __ Funnels 
5. __ Calibrated 5-gallon bucket 6. __ Disposable latex or PVC gloves (without powder)* 7. __ Paper towels/Kim Wipes 8. __ Flashlight 

9 . __ Calculator 
lO. __ Camera 
!!. __ Conversion charts 
l2. __ Black ink ball point pens 13. __ Field meter log book 
14. __ WMX Manual for Groundwater Sampling !S. __ Garbage Bags 
l6. __ Ruler 

* Powderless gloves are usually PVC or latex disposable, however, appropriate gloves may vary 
depending upon Health and Safety plans, matrix, and known constiruents. 
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4.2.1.1 Deionized vs. Distilled 

Deionized water or laboratory reagent quality water is water that has passed through a cohunn containing 

both anion and cation exchange resins. Water having no concentrations of analytes of interest above the 

required reporting limits references: ASTM HI or equivalent. 

Distilled water is water that has been boiled and the steam condensed. The condensate is distilled water. 

Distillation -the act of purifying liquids through boiling, so that the steam condenses to a pure liquid and the 

biological pollutants remain in a concentrated residue. (United States Environmental Protection Agency 

Information Resources Doubleday, Falll989, OCPA19M-4001). 

4.2.1.2 Pumps 

The type of pump used depends on the site condition and nature of the analytes being tested. Dedicated, 

positive-displacement bladder pumps constructed of stainless steel, PVC, or Teflon® (e.g. Well Wizard®) 

are the preferred type of pump for most sampling programs. Before another type of pump is used, its 

advantages and disadvantages should be evaluated. For example, bladder pumps are preferred for volatile 

organic compounds because the use of suction-tift pumps may result in degassing and the loss of volatile 

compounds. Electrical submersible pumps are not suitable if lubricants are used in the pump, since they can 

cause the sample to be contaminated with organics. Air-lift sample pumps may result in degassing and the 

loss of volatile compounds. Air-lift sample pumps are also not suitable when sampling for pH-sensitive 

analytes, such as metals. 

Non-dedicated pumps are necessary in limited cases. When non-dedicated pumps are used, stringent cleaning 

procedures must be followed between well locations. Sufficient amounts of laboratory grade deionized water 

must be flushed through the pump and tubing before and after purging a well. Figure 4.4 is a chart for non

dedicated pump cleaning documentation. Figure 4.4.1 is an example of a completed chart. 

Decontamination procedures should be performed in a clean room or laboratory environment. Check with the 

Program Manager to determine proper disposal procedures for rinse water. To clean a non-dedicated pump. 

place it in a PVC or stainless steel standpipe. filled with laboratory grade deionized water. Initial specific 

conductance and amount of laboratory grade deionized water used should be accurately measured and 

recorded on Figure 4.4. Add a continual supply of water to the standpipe. 

The pump and rubing should continue to be flushed until the specific conductance of the discharged 

laboratory grade deionized water is within± 10 umhos (at 25° C) of the initial measurement. (See Figure 

4.4.1 for an example). Once this figure is achieved, the pump and tubing should be properly stored and will 

be ready for use at the !)ext well. 

If decontamination procedures must be performed in the field, flush the pump and tubing with a minimum of 

3 gallons of laboratory grade deionized water. The pump and tubing should be flushed before and after use at 

each well. As described in the previous paragraph. check the conductivity of the deionized water used to 

flush the pump to ensure that the pump has been thoroughly cleaned. 
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NONDEDICATED PUMPS: LABORATORY CLEANING DOCUMENTATION FIGURE 4.4 
Deionized Water 

Date Pump# Pump/Mfg. Initial sp. cond. Number of Sp. cond. Number of Sp. cond. Number of Sp. cond. 

Model# of deionized Gallons at zsoc Gallons at 25° C Gallons At 25°C 

.water ai25°C Used 
Used 

Used 

- -·- -- ------·--·---·- - - -

--- --·---·-- -·- -·--
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NONDEDICATED PUMPS: 
LABORATORY CLEANING DOCUMENTATION FIGURE 4.4.1 SAMPLE 

Deionized Water 

Date Pump#. Pump/Mfg. lnitial sp. coed. Number of Sp. cond. at Number of Sp. Cond. Number of Sp. cond. at 

Model# of deionized Gallons 25"C Gallons At 25"C Gallons 25" c 
water at 25" C Used Used Used 

5/16/90 #A FULTZ .12 10 40 10 IS N/R N/R 
#SP-202 

5/30/90 #A FULTZ 10 10 100 10 65 25 17 
#SP-202 

6/30/90 #A #5E!2 9 10 15 NIR N/R N/R NIR 
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4.2.1.3 Bailers 

Dedicated bailers should be made of suitable inert materials when monitoring for organic 
compounds, (such as stainless steel, PVC or in some cases, Teflon®) as approved by the 
appropriate regulatory'agency. Stainless steel bailers are often used for programs monitoring 
volatile organic compounds or where oily matrices commonly pose cleaning and durability 
concerns. PVC bailers with nongluedjoints may also be used. The bailer may need to be 
decontaminated prior to dedicating a bailer to a well. 

Non-dedicated equipment should only be used in emergencies. When non-dedicated bailers are 
used, they must be triple-rinsed with laboratory grade deionized water before and after sampling 
each well. Disposable bailers may be used at each well if preferred, but must be triple rinsed 
before each use. 

4.2.1.4 The AquaPak and Sample Bottle Check-In Process 

The Program Manager indicates on the Program Manager's checklist where to send the AquaPaks 
for the sampling event. (Note: It is important that AquaPaks be stored in buildings that do 1lQ.t 
contain solvents, cleaners, gasoline or diesel fuels.) The AquaPaks may be shipped to the 
sampling site, the sampling team, or another WMX facility depending on the location requested 
when the sampling event is created. The sampler or sampling team is responsible for checking all 
sample bottles, AquaPaks, and for preparing ice packs prior to the sampling event. This person 
must immediately notify the EML of any problems or questions. If AquaPaks are shipped to the 
site, the sampling team should communicate with those on or at the site to confmn arrival of 
AquaPaks. The sampling team must also communicate with site personnel to ensure access to the 
site before the sampling event so that equipment, AquaPaks, and supplies may be checked. 

The E1v!L provides AquaPaks, which are rotary molded, high-density plastic, insulated sample 
storage containers. Each AquaPak contains sample bottles, some of which may be securely 
packed in molded polyethylene foam holders. Chain-of-custody seals, preservatives, forms for 
documentation of the sampling event, and shipping paperwork are also provided with the 
AquaPak. 

Ice packs that can thermally preserve samples for up to 40 hours are provided. To obtain this 
level of performance, the ice packs must be frozen for at least 24 hours prior to use. 

If wet ice is used, please place the ice into zipper locking bags to prevent water splashing in the 
AquaPaks/coolers, and to prevent possible contamination of samples. 

Note: The courier may ooen AquaPaks/coolers which leak water in an attempt to ascertain 
whether the leak;c;e is potentially dangerous. This could delay or present untimely 
shipment of the AquaPaks/coolers to EMUsubcontract lab. Custody of the 
AquaPak(s)/coolers may also be jeopardized. 

When the use of a subcontract laboratory is necessary for any part of an event, all of the project 
specifications will be communicated to that lab by the Subcontract Management Department of 
the EML. The subcontract lab(s) will receive a Statement of Work from the EML as soon as an 
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event is declared. The subcontract lab is instructed to ship the cooler(s) and packing materials to 

the same location/person that the EML ships their AquaPaks to. These materials will arrive at the 

site approximately three days prior to the sampling event. 

NOTE: The EML provides all sample containers, preservatives, and Field Chain-of

Custody Record Forms for subcontract samples. 

It may be necessary to use bottles from more than one source. Some examples follow: 

• When performing duplicate or split sample analysis; 

• if breakage occurs; 

• if the need for additional samples arises in the field. 

If this is necessary, the source, type, and lot number of the bottles should be documented on the 

Field Chain-of-Custody Record and/or the Field Information Form. 

Before the sampling event, the sampling team will receive infonnation for the sampling event on 

the Sampling Team SOW (Figure 4.5). The SOW will be used in the AquaPak check-in process. 

1. Upon receipt of the AquaPak, the gray numbered seal must be examined. If it is !lQ.t intact; 

contact the EML immediately for instructions. If the seal is intact, use wire clippers to cut the 

seal, open the AquaPak, and remove the plastic field bag from inside. At this time, document 

the cut seal's number in Chronicle l of the Chain-of-Custody Record for each of the Field 

Chain-of-Custody Record(s) found in the plastic field bag. Refer to Section 4.2.2 and 4.2.2.\ 

for procedures regarding completion of the Field Chain-of-Custody Record. 

The plastic field bag contains a Field Chain-of-Custody Record and a Field Information Form for 

each bottle set included in the AquaPak, red temporary seals, return labels, a Federal Express 

airbill, one unused gray numbered seal, polys trapping, and pertinent memos. The gray numbered 

seal is used as the fmal seal when the AquaPaks are returned to the lab. The red, unnumbered 

seals are used to temporarily seal the AquaPak if it is left unattended. 

2. Note the arrangement of the bottles and ice packs inside the AquaPaks before removing them. 

Repack them in the same order when sampling is complete. AquaPaks are packed to comply 

with shipping regulations and for economy of space. Often, unless special attention is given, it 

is difficult to fit everything back in place. 

3. New, properly cleaned sample bottles are provided in each AquaPak. The type of bottle wilt 

vary depending on the analysis required. An inventory of the bottles, and their condition 

should be noted. The bottle list, analyses required, and preservation requirements are 

preprinted on the Field Chain-of-Custody Record in the "AquaPak Contents" section, and on 

the Statement of Work. 

NOTE: Check to ensure that all bottles used for a particular sample point have the same bottle 

set number, since bettles for several sample points may be packed in the same AquaPak. 
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Figure 4.5 

Date ?rinted: :o. 1995 Page: Jl :)f 02 S.'U1PLING TEAM 

STATEMENT OF \'IORK -----------------------------------------------------------------------------
Monitoring Program Information I TAT: 25 QA/QC: NO 

-----------------------------------------------------------------------------
MP no. I Rev I Rev date I Task I Month I ENS no. I Samp Date INo.SPslest.Bots 

418951 00 07/20/95 03 AUG1 95-13054 08/01/95 0007 000114 

------------------------------------------------------- -------------------
Sample Matrix Code: 'fi I Sample Hatrix Name: WELL 
-----------------------------------------------------------------------------
Site Information 

Number: 418 
Name : WMI Landfill Location: Geneva 

Sample Points: 

, IL 

I Description 

6 WELLS, 1 FIELD BLANK QUARTERLY PROGRAM. 

OlFB NW01 HW02 Wt/03 HW04 MWOS HW06 
---------------------------- END SANPLING REQUIREMENTS ----------------------~ Method ID Method Description F # Size Type Preservative Lab 

CRTOCDUP02 
CRPNHRAX01 
CRCNTTLX01 
CRALKMOT01 
::::RTDSX..X..XO 1 
l' DWDT"tiTC 0 1 
'"DWGWEL'tiDT 
'DWPURINFO 
'DWPURSANP 
"DXTEMPC01 
"DPHSINGOl 
DSPCONDOl 
NGF.l\ADIAS 
NGFAA.DIPB 
NGFAADISE 
'JFAADISXK 
'HCPDISAG 
HCPDISCA 
HCPDISCD 
JICPDISCR 
lCV.'LWIHG 
fSULFAT01 
"GC10CP01 
NS.l\A03 02 
HEXCP.M01 
::;clOCPOl 
:1SAA03 02 

TOTAL ORGANIC CARBON DUPL PHENOLS, HIGH RANGE AUTO CYANIDE, TOTAL AUTONATED ALKALINITY TOTAL METfffL 0 SOLIDS,TOTAL DISSOLVED(RE FDW/DTW TOP OF CASING 

y 01-0125 
y 01-0500 
y 01-0250 
N 01-0125 
N 01-0500 

G H2S04/COOL 4 DEG C G H2S04/COOL 4 DEG C P NAOH/COOL 4 DEG C P NONE/COOL 4 DEG C P NONE/COOL 4 DEG C 

EHL 
EHL 
EHL 
EHL 
EHL FDW I G\'l ELEV I 'ti DEPTH TOT FDW/PURGING INFONATION FDW/PURGING/SAMPLING EQUP FD/H20 TEMP IN DEG C FD/PH - SINGLE FD/SP COND -.SINGLE 

EHL 
EHL 
EHL 
EHL 
EML 
EML 

Y 01-0125 P HN03 

ARSENIC BY GFAA-DISSOLVED LEAD BY GFAA-DISSOLVED SELENIUM BY GFAA-DISSOLVE DISSOLVED-K BY FLANE AA SILVER BY ICP-DISSOLVED CALCIUM BY ICP-DISSOLVED CADMIUM BY ICP-DISSOLVED CHROMIUM BY ICP-DISSOLVED MERCURY BY COLD VAPOR AASULFATE,COLORIMETIRC AUTO Y SV ORGANOCHLOR.PEST.DW509 N 

EML 
EML 
EML 

Y 01-0500 P HN03 EML 
EML 
EML 

35 Volatile Compounds N HEXAVALENT CHROMIUM Y ** SEMI-VOLATILE DUPS ** N ****** TRIP BLANK ****** N 
END BOTTLE 

53 

EML 
;::}!L 

S'1L 
;::}JL 01-0250 P NONE/COOL 4 DEG C S'1L 02-1000 G NONE/COOL 4 DEG C S'1L 04-0040 G HCL/COOL 4 DEG C EML 01-0250 P NONE/COOL 4 DEG C clET 02-1000 G NONE/COOL 4 DEG C El'!L 01-0040 G HCL/COOL 4 DEG C S'1L REQUIREMENTS -------------------



Figure 4.5 continued 

SPJ-1PLING TEAM 

STATEMENT OF 'tJORK 

Sampling Instructions': 

Date Princed: 07.'20;1995 

Page: 02 ::of Q2 

'NMIS MANUAL FOR GROUND WATER SAMPLING IS TO BE FOLLOWED. 

STATE FORMS TO BE COMPLETED. 

Special Instructions: 

TNO S.~PLE POINTS PER AQUAPAK. 

EML LOGOUT SHIP AQUAPAKS TO: 

Aquapak Shipment: 

Address: WMI LANDFILL 

City: 
State & Zip: 
Phone: 

GENEVA 
IL 60134-0000 

(708) 208-3100 

---------------------------- END STATEMENT OF WORK --------------------------
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Eadt sample bottle is labeled. Information regarding the bottle LD. number, (e.g. AB 1234 ), 
the method LD. code (e.g. AB 1234-AO, INICPDrSFE which refers to the lab grouped and 
analysis to be performed on the sample in the bottle), filtering information, preservation 
information, bottle ~ype, and bottle size are included on the bottle labeL When a sample bottle 
is to be sent to a subcontract laboratory, the name (or abbreviated name} of the subcontract 
laboratory will be printed at the bottom of the bottle labeL 

4. Check to ensure all required preservatives are present. For most samples requiring 
preservatives, premeasured amounts of preservatives are supplied in small labeled vials. The 
vials are positively closed and placed into secondary containment with absorbent material (See 
Section 4.4.3. L 1, and the Appendix for International Air Transport Association Dangerous 
Goods In Excepted Quantities Regulations (IA TA) Shipping Guidance). The vials are sorted 
according · whether or not they are acidic or basic. 
The presc: .ves supplied in the vials are to be added to the required sample bottles after they 
have been • d~d with the sample water. Preservatives are added at a rate of one preservative 
vial per sample bottle. 

Some sample bottles are shipped prepreserved with the preservatives already in the sample 
bottle. These are also shipped in accordance with IA TA Dangerous Goods In Excepted 
Quantities Regulations. Upon request, EML will supply the sampling team with extra 
preservatives. The requestor is responsible for their safe-keeping. The preservatives should 
not be stored for more than three months, and Material Safety Data Sheets (MSDS) are 
available upon request 

Preservatives must not be put into bottles for methodologies that do not require preservation 
with acid/base. Verification that the appropriate preservatives have been included in the 
AquaPak and that the appropriate bottles are available is imperative. The preservative required 
for a particular bottle is listed on the bottle label itself, and on color coded preservative stickers 
that are also attached ro the sample bottles. A list of preservatives required for each analysis is 
included in the Appendix. 

S. AquaPaks that contain bottles for volatile organic analyses (VOA} also include a trip blank. 
Trip blanks are a standard part of the field sampling QNQC program. A trip blank is a 40 mL 
vial filled with rea-gent-free water, prepared headspace-free, and appropriately preserved. The 
trip blank is part of a bottle set, and is assigned to the numerically first bottle set in an 
AquaPak. The trip blank bottle(s) remain with the sample bottle set while in transit to the sire, 
during sampling, and during the return trip to the EML. The purpose of the trip blank is ro 
check for volatile organic contamination of samples during shipment. Most programs require 
the analysis of one trip blank per shipment per day. Trip blank sample bottles are not opened 
at any time during this process. They are analyzed following the same procedure upon rerum 
to the lab. 

When volatile organic analyses have been requested, the AquaPak will contain a trip blank 
regardless of whether a request has been placed for analysis of the trip\ blank. Prior to 
shipment, the EML checks each trip blank vial to ensure that it has no air bubbles. 
Occasionally, due to pressure and temperature changes during shipping, small bubbles will 
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appear in the bottle(s). Note the condition of the blanks (including the size of any bubbles) on 

the corresponding line in the Field Comments section of the Field Chain-of Custody Record. 

Also record any other relevant information about receipt of the AquaPak, on the Chain-of

Custody Record. 

6. If a field blank is necessary, and it requires VOA analyses, the EML will supply five vials of 

laboratory grade deionized water for every four VOA vials required to be filled for the field 

blank bottle set. The sampling team will have to supply laboratory grade deionized water for 

the remaining bottles in the field blank bottle set. The purpose of a field blank is to check for 

analyte contamination during the sampling and shipping processes. 

Field blank water (laboratory grade deionized water) is poured into a sample bottle set in the 

field at a specific sample point (i.e., down wind of an active area of the landfill, etc.). The field 

blank is analyzed to determine whether or not contamination is present. The field blank 

captures what is in the "ambient air" at a specific location at a specific time. (Usually during the 

collection of a sample at the same sample point.) 

When purging and/or sampling devices/equipment are not dedicated to a sample point and the 

device is decontaminated before each sampling point, an equipment blank may be added to the 

program for QNQC purposes. Laboratory grade deionized water is sent through the 

equipment after the equipment has been decontaminated. The blank is analyzed for the same 

set of parameters the other bottle sets in that ENS number are analyzed for. The equipment 

blank is representative of how thoroughly the instrument was decontaminated. If 

decontamination was not done properly, the constituents of concern may appear in the 

equipment blanks analytical results. 

7. After steps 1-6 of the check-in procedures are conducted, complete Chronicle 1 of the Field 

Chain-of-Custody Record. The AquaPak should then be closed, and a red temporary seal 

placed through the brass chain of custody eyelets to temporarily seal the AquaPak. The red 

temporary seals are to be used whenever the AquaPak is left unattended. The gray seal is to be 

used after sample collection when returning the AquaPak to the EML. Procedures for Field 

Chain-of-Custody are.1ocated in Section 4.2.2, and 4.2.2.1. Also, see Figure 4.6, AquaPak and 

Sample Bottle Check-ln Process/Field Chain-of-Custody Checklist 

Lf any questions arise., or if there are any problems with the AquaPaks and their contents, call the 

EI\1L before proceeding. 
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AquaPak and Sample Bottle Che{;k-In Process/ Chain-of-Custody Che{;klist 

Figure 4.6 

1. Check the integrity of the seal on the AquaPak. 
2. Using wire clippers, cut the custody seal off of the AquaPak. 
3. Document the number of the cut seal in Chronicle 1 of the Chain-of-Custody Chronicle portion of each of the Field Chain-of-Custody Record(s) in the AquaPak. 

4. Note the arrangement of the bottles and ice packs in the AquaPak before removing the bottles or ice packs from the AquaPak. 

5. Inventory AquaPak. 

6. Check trip blank and note its condition on the corresponding line in the Field Comments Section of the Field Chain-of Custody Record. 

7. Complete Chronicle 1 of the Field Chain-of-Custody Record. 
8. Record any other relevant information about the AquaPak and its contents on the Field Chain-of-Custody Record. 

9. If a field blank is required and VOA methods are present, check for VOA water provided by the EML. 
10. Freeze ice packs/obtain wet ice. 
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4.2.1.5 Equipment Storage 

If storage of sampling equipment is necessary, all AquaPaks, containers, and equipment must be 

stored in a designated, contaminant-free area. (i.e. a room free of solvents, cleaners, gasoline or 

where none of these pfoducts are ever used.) The area must be locked. All AquaPaks must be 

sealed (use the red temporary seals). 

Occasionally, some bottle sets will not be used (for example, if the well was dry and no san1ple 

could be collected, etc.). These sets should be rerumed to the EML, in accordance with all 

applicable shipping regulations (i.e., !AT A. See Section 4.4.3.1.1). Include documentation 

regarding why the sample point was not collected on the Field Chain-of-Custody Record and 

Field Information Fonns so that the sample point can be logged into LIMS appropriately for that 

event. 

Unused AquaPaks should be returned to the EML via air courier after the sampling event is 

completed, in accordance with all applicable shipping regulations (see section 4.4.3.1.1 ). When 

returning unused AquaPaks, please notify the EML. Two day economy service is preferred to 

reduce costs. 

4.2.1.6 Calibration and Use of Field Meters 

The proper measurement and documentation of field analytes are integral parts of a monitoring 

program. Before going to the field, all equipment must be cleaned and checked for any 

malfunctions. 

The sampling team must calibrate and check all meters before using them in the field. This is 

necessary: 

• to ensure the proper working order of the meters, and 

• to ensure the integrity of the values measured. 

Manufacturers' calibration procedures must be followed. Where the manufacturer has provided 

no calibration procedures, appropriate EPA procedures should be followed. (See the Appendix.) 

NOTE: A COPY OF THE PROCEDURES USED IN THE CALIBRATION OF THE 

FJELD METERS SHOULD BE ATTACHED TO YOUR COPY OF THlS 

MANUAL. 

TI1e calibration of the field instruments must be checked every four hours or after every tenth 

sample (whichever occurs ftrst), and at the end of the day. Each calibration check must be 

recorded in the field meter log book. If the result of the calibration check is not within the 

calibration limits, the meter must be recalibrated and noted in the log book. Additional 

information on calibration of redox potential (Eh), dissolved oxygen (DO) and turbidity meters 

may be found in the Appendix. 

Sampling team members are responsible t'or maintaining log books for all field meters. TI1ese log 
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books contain the same information as those for permanent lab instruments (e.g., serial number, 

name and model of meter, year purchased, etc.). These books also contain quality control (QC) 

results, maintenance performed by the factory, and calibration notes for each day the equipment is 

used. Refer to Figure~ 4.7 and 4.7.1 for examples of a log book page. Calibrate the pH meter using pH 7 and pH 10 buffers, and a pH 4 buffer as a check, or with pH 7 

and pH 4 buffers, and a pH I 0 buffer as a check. The choice depends on the expected pH values 

of the samples. The calibration for pH is temperature-corrected. Please note the llUI.lill pH of 

your buffers and their temperature at the time of calibration. A chart for this is usually provided 

on the buffer container. You may need to calibrate the pH 7 buffer to 6.95 or 7.03 or some point 

in between, depending on the temperature of your buffers. The second standard should also be 

within ±0.1 pH unit of the expected value (e.g., pH buffer, calibrated to within pH 3.90-4.10). If 

not, the meter must be recalibrated. Some states require that a double check be made. For 

example, if pH 7 and pH 4 buffers are used to calibrate the meter, and a pH 10 buffer is used as a 

check, an additional check should be made using the pH 4 buffer. Calibrate the specific conductance meter using standards in the range of the conductivity expected 

at the site at (or converted to) 25" C. At least one additional standard must also be checked, of 

the same conductivity as the original standard, but cooled below room temperature (refrigerated). 

The cooled (refrigerated) standard should be approximately 10° C cooler than the room 
temperature standard. Checking the conductivity of this cooled standard checks the automatic 

temperature compensation of the meter (or conversion calculation). Specific conductance must 

be within ±S% of the expected value (e.g., 1,413 umhos standard, must read between 1,342-

1 ,484). If the recheck of the cooled standard does not fall within these limits, the instrument must 

be recalibrated. 

All thermometers must also be checked, at least once per quarter for accuracy against a traceable 

National Institute of Standards Technology (NIST) thermometer. Record this information in the 

Field Meter Log Book. 

NOTE: For CWM personnel - log books may be obtained from WMI Quality Programs. Measure and record the specific conductance of the laboratory grade deionized water being used 

in the field each day. Record the daily conductivity values in the log book of the meter that is 

used (fteld or lab). If the specific conductance of the deionized or labcratory reagent quality 

water is greater than SO urrthos/cm at 25 o C the Program Manager should be contacted 
immediately. The suspectlabcratory grade deionized water should llQ1 be used. Laboratory 

grade deionized quality water should be obtained from an alternate source (e.g., subconrract lab, 

vendor, etc.) until the problem can be corrected. 
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FIELD METER LOG BOOK FIGURE4.7 

Tcn1pcrawrc 
pH Results 

Spc.cif1c Deionl:lcd 

Conductivity Wwer 

Date Meter NIST Meter Read 1 Calibnue Read Calibnue Read 4 Calibrate Std. Al25"C Refrigerate "C Specilic 

Serial # 
1 10 10 4 

at X"C Conduct. 

-
~--

---
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FIELD METER LOG BOOK FIGURE4.7.1 Sample Tempera-
pH Results 

Specific Deionized 

lure 

Conductivity Watcr (umhosjcm 
at25"C) Dme Meter NJST Meter Read 7 Calibnu.e Read !0 Calibrdle Read4 Calibrate Std. Refrigeral.e At "C Specific 

J<IJ,IJ "/ 

7 10 4 At 2S"C X"C Conduct. 
3/M5 ll 24.7" 25° -

- - - -
3/6/'d5 I - - 7.06 7.00 10.03 !0.00 (check) N/R - - -4.01 
3/6/'dS Ill 

-
- 707 715 700 !0" !0 

3/6/llS Ill - -
- - 1413 1405 - -

3/6/ll5 (backup) 24.3" 25" 7.04 7.00 10.08 !0.00 (check) N/R 707 700 723 10" 10 

I(A) 

4.03 
3/6/'d5 (backup) 

- - - - 1413 1405 -
!(A) 

(, 



4.2.2 Completing Field Records 

Improper documentation or inadequate information regarding the circumstances of collection 
and/or subsequent disposition of the samples (e.g., field chain-of-custody) may render resultant 
data useless. Proper chain-of-custody documentation is a crucial part of the quality assurance and 
quality control (QNQC) program. Comprehensive, consistent, and accurate documentation of 
field tests, measurements, and field observations is extremely important. 

The EML will not analyze samples without proper Field Chain-of-Custody documentation. Any 
exceptions/errors noted at the time of sample log-in will be directed to the Program Manager for 
instruction on how the EML should proceed. 

A field Chain-of-Custody Record and a Field Information Form must be completed for each 
sample point by the sampler. All paperwork should be completed using a black ink ball point 

~ 

When a subcontract lab is utilized, the EML will provide two Field Chain-of-Custody Records for 
each bottle set. There will be a master Field Chain-of-Custody Record that will contain all bottle 
information for the entire bottle set. The master Field Chain-of-Custody Record will travel with 
the samples being returned in the AquaPaks to the EML. The second Field Chain-of-Custody 
Record (the subcontract Field Chain-of-Custody Record) contains the name of the subcontract 
laboratory and the list of bottles to be sent to that subcontract laboratory. If there is more than 
one subcontract laboratory per event (ENS number) an additional Field Chain-of-Custody Record 
will be provided for each additional subcontract lab. 

If sample bottles and paperwork are provided by the subcontract lab do not use them. Use only 
the bottles and paperwork supplied by the EML. 

4.2.2.1 Field Chain-of Custody Record and Procedures (Figures 4,8 and 4.8.ll 

To help maintain the integrity of the samples, strict chain-of-custody procedures are necessary. 
These procedures ensure that tampering with the samples does not occur. From the time the 
sample bottles leave the laboratory until the issuance of the analytical laboratory results, the 
samples and/or sample containers must be in the custody of assigned WMX personnel, or an 
assigned consultant or contractor. In order to maintain the chain-of-custody, the samples 
must be: 

• in sight of the assigned custodian; 
• locked in a tamper-proof location with limited access; or 
• sealed with a red, temporary seal. 
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Figure 4.8 
Subcontract To: -------------

WMX Environmental Mor1itoring Laboratories. lnc. 

FIELD CHAIN-OF-CUSTODY RECORD 

SIT E1 FA C I L1 TY # 1'---'---'-1 -'-I --' SITE NAME: 

Sample Point: Ulllllll 
So~•n C<><><t 

SAMPLE DATE: 

SAMPLE TIME: 

Source Codes 
...... 11,,.,,.,,,,, ••• ,. IW) 

C.w•t'lr>I'IQI>'rc66u" f'.ch•l •••• ,QI 

Svr11c• ""''''"' lmooundmgnt , •• ill 

ENS# 

L••cnltc Stlt•m .• ·Cr 
Gu Cono•nult •.. ,~1 
"'' •••• , • , ••• tAl 

MATRIX CODE: ___ _ Water. 
So•. 

llrtlfg"m•nt f'oc1hly. • lit 

'"''"''"' • • • • • • • • • ,•.j) 
Elltu•"' , .. , ... , .. , r, 

R"'"' Strum,B•oo., •. , ~h 
L••• or Ocun ..... 1Ll 
Outllll •• , •••••• , 101 

AquaPIIk" CONTENT 

SAM!'\.E 'OF OOTTl.f PRESERVATIVE 
ANALYTESILAB GROUPS FILTER I 

1.0. aom..ES m£ TYPE Y-N 

v_.......-N i 

~ 
y~ 

Y_/'N 

~N 
Y_/'NI 

~N 

VN 
Y_/'N 

~ 
VN 
Y_/'N 

.· ~N 
y-, 
Y_/"N 

y, 
Y'N 

CHAIN OF CUSTODY CHRONICLE 

N1uaPak" Opened By: (pnnt) Date: 

1. 
Signature: Seal •· 

I have received these materials m good cond1t10n from the above person. 

Seal~ 

By: 

('N) Leachate ICI 
lXI (5) Other 

Seot . , , , , , , , , , t:il 
Bol!om S.Coment , • , • 81 
"'II•IC • • • ' • • ' ' • ,,..1 

FIELD I 

COMMENTS 

I 
I 

Time: 

Intact: 

G•n•••t•o" "' G 

' Ot"'' .. 
Sooted•----

E.M.L 
COMMENTS 

2400 HR 

2. Name: ___________________ _ Signature: _______________ _ 

3. 

4. 

Date:---'-----'----- Time: ___ -,-___ _ 

2400 HR. 
Remarks: ----------------

I have rece1ved these materials m good cond1t1on from the above person. 

Name: 

Date: 

N1uaPak'"ISub Contr # 

Signature: 

Time:---,---.,...,--::---
2400 HR 

Signature: ________________ _ 

Remarks: 

_____ Sealed By ---==----Date 
tP•u.,n 2~00 ..... p 

Seal ij Intact _____ _ 

LAB USE ONLY 
Opened By: t~urg) -'----'----------------Date: _____ __: ___ Time: ----::-:-:::-:c-c=---

2400 HR 

N1uaPak" !Sub. Contr # _______ Temp°C -c===,---c-;-n- Seal# _______ Intact. ______ _ 
ORIGIN.:...~ LAB 
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l'.lgure 4.~.1 page l of 2 
Subcontract To: ------------

WMX Environmental Monitoring Laboratories, Inc. 

FIELD CHAIN-OF-CUSTODY RECORD 

E!FACILITY #I flll I [SITE NAME WMI LandfIll 

S..al # 

!ly: 

Sample Point U I I I I I I I 
~~""'" 

SAMPLE TIME: MATRIX CODE: ___ _ 'Naser . 
So•. 

iCI 
lXI Source CO<Iel 

..... II , , , , , , , , , , , , , , • , !WI LUCI'IO!ID Sytlom , , 1CI P•oltO!Gir"''"' ~BC<LdV, , , •PI ~••o•·SIInm•BtOQ .. , , 1R1 SO<~ , , , , , , , , , , .:51 Go~Ofii<O~ o. _ , , . G· 
Qil..,oton"QIP•ouu<'11 ~Dioot, • , . ,Q) Gtl Co,.,d•nula,, .1~1 Lnlh.oonL • • • •••••• ;UJ 1-1u 0' Q~un , ••• , ,LI 8o!lom S+::lomon1,,, :81 011•er, , (, 
Sur! teo Wolo< Lmg.o,.,~,.,..nt, , , Ill Aot , , , , , , , , •• tAl EtliLJOnl • • • • • •••• :fl 0LJ!I411 • , ••• , • , •• 101 Noo04 , , , , , , , , , tN\ S""'colv ----

ENS# +95-13054 AquaPak' CONTENT 

~ IOF BOTTU PRESERVATIVE 
ANALYTESILAS GROUPS I FILTER I FIELD I E.M.L. 

(;;1.0. llOTT\.£8 """ TYPE 'r' -N. COMMENTS COMMENTS 
AN:lOZJirA 01 G H2S04 4C CRTOCDUI"OZ I'/~! EML 

"""' Ul li H:O::::!U'I 4C CRPNHI<IUU 1 1'/N lt:.NL 
-c 01 p NaOH 4C CRCNTTLXO 1 /N EML 

IIN;.tuz;s,.u 01 p NON!:. 4~ Ct<ALKMUT01 '/N :EML I - Ul t" NONE 4C C_RTD5XXX01 '/N ·t:.nL I ~ULI D5 
,;,-t- 01 p HNU;.l JN U;.l MtiHUUOi '/N t:.ML I 

ANJ02:i:-G Ul t" HNU;.t IN06Mt:.IHUU::i '/NI I:.RL I 
AN;JU;tl:I-H Ol F' NUNt:. 'I~ J N::iUL~_A IOl_ ~N IE.I'IL 

•1 U'l u NUNt:. 'II.. ::iVuC1UI..I'Ul '/N it:.ML 
-,,J 04 G HCL 4C _VOM5AA0302 yN IEML 

""' 01 p NUNt:. '!~ ~~HtJ;CHI'I01 '/N _NE1 
. A1'4;.tUH.:"L Ul li HCL 'II.. v YN t:.ML "'~ 

~<;.t~il,c<-..,_,_ 
~~:~~·~ 

-~....,.gr-,t-·· 

"':: .... '\'-' 

AquaPak" Opened By: (pnnt) 
1. 

Signature: 
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CHAIN OF CUSTODY CHRONICLE 

Date: ----'--- T1me: ---'----
2400 HR 

Intact: 

I have received these matenals 1n good conditiOn from the above person. 

2. Name:----~-------------------------------- S<gnature: ______________ __ 
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2400 HR. 

Remarks: ------------------------------

I have rece1ved these materials in good conditiOn from the above person. 

3. Name: ____________________________________ __ Signature: ______________ __ 

Date:----'----'--- Time:--::-:-::::-,-::::---
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Remarks: -------~--------

4. 
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(P'·"'l 2400 ~p 
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LAB USE ONLY 
~.,.,ned By:_,_..,._,.'-'--'-' _______________ Date: ___ _:_1 ___ 1c__ __ Time: ----::-=-:-c,..----

2400 HR 
.-,quaPak•ISub. Contr. # _______ Temp.° C -,===.--.--,-,,Seal # _______ Intact. _____ _ 
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NET Figure 4.8.1 page 2 of 2 
Subcontract To·------------

WMX Environmental Monitoring Laboratories, tnc. 
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A written record of sample bottle possession and any transfers of samples must be maintained, and 
documented on the Field Chain-of-Custody Record. A Field Chain-of-Cus!Ody Record must be completed for 
each sample point, including dry wells. 

The Field Chain-of-Custody Record is signed, dated, and time entered for the following activities: 

• When the AquaPak is initially opened for inspection of its contents. The seal number and its integrity 
must also be recorded at this time. 

• Each time the AquaPak is transferred to the custody of another person. 

* Immediately before sealing the AquaPak for transport to the EML with the gray numberro seal. For EML 
AquaPaks. the seal number must also be recorded. 

Note: For samples being returned 10 the ElvfL, the white and yellow copies of the Field Chain-of
Custody Record must be enclosed in the plastic field bag and place<:! in the AquaPak prior to the 
sealing of the AquaPak. The pink copy will be retained by the sampling team. 

The Field Chain-of- Custody Records which are placed in the AquaPaks or coolers will list only the 
bottles contained within that AquaPak/cooler. If sample bottles from the same sample point are place<:! in 
more than one AquaPak or cooler. each group of bottles requires a Field Chain-of-Custody Record in the 
AquaPak/cooler. 

* When samples are to be shippro to a subcontract lab, send the white (original) copy of the Field Chain-of
Custody Record with the samples. to the subcontract lab, and the yellow portion of the Field Chain-of
Custody Record to the EML. Include the yellow portion of the Field Chain-of-Custody Record(s) for the 
subcontracted bottles in the AquaPaks. If all of the samples are being shipped to a subcontract laboratory. 
send the yellow copies to the EML standard overnight for delivery the next day. The sample team should 
retain the pink copy. 

In addition, the sample point designation. source code, matrix code, date, and time (starting) for sampling 
must be recorded on the form. Use of prefiltration bottles, and any problems with the AquaPaks contents 
must also be noted on the form. 

The Field Chain-of-Custody Record indicates by bottle and analysis group whether samples are to be 
preserved. If actual preservation and filtration procedures vary from the instructions provided in these 
spaces, the chain-of-custody information must be modified by a member of the sampling team by crossing out 
the incorrect information with one line, making the necessary corrections and dating and initialing the 
corrections. 

Please note that failure to complete the Field Chain-of-Custody Record will render the data useless. Use the 
Chain-of-Custody Record Legend (Figure 4.8.2) to ensure that all pertinent information has been included. 

Upon receipt of the AquaPak by the lab, the seal is broken. The date, time, temperature and condition of the 
samples are recorded in "Laboratory Use Only" section of the Field Chain-of-Custody Record by the log-in 
personnel receiving the AquaPaks. 
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Figure 4.8.2 

WMX GROUNDWATER MONITORING PROGRAM 
Field Chain-of-Custody Record Legend 

Field Description 

* Indicates items to be completed by sampler. Other information is preprinted or manually 
completed at the EML. 

AquaPak Prep Box 

AquaPak#: 

Date Sealed: 

Seal#: 

By: 

Site/Facility#: 

Site Name: 

*Source Code: 

*Sample Point: 

*Sample Date: 

*Sample Time: 

*Matrix Code: 

ENS#: 

The bar coded number on the AquaPak. 

The date sealed at the EML for shipment out to the field. 

The actual number recorded from custody seaL 

Initialed by the EML Log Out personnel responsible for packaging. 

The site code of facility being sampled. 

The complete name of the site. 

Enter (W) well, (R) river/stream/brook, etc.;from source codes list in top 
portion of the Field Chain-of-Custody Record form. 

Enter the source code and sample point designation for the monitoring 
point. 

Enter the date (yy,mm,dd) that the monitoring point is sampled. 

Enter the time sampling begins (24-hour clock). 

. Enter water (W), soil (S), leachate (C), other (X). 

The number assigned to a group of similar sample points and analyses 
together, for each sampling event. The grouping of sample points together 
by method id or method description. 
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AquaPak Content 
Sample ID: 

#of Bottles: 

Bottle Type: 

Preservative Type: 

Analytes/Lab Groups: 

*Filtered 

*Field Comments: 

EML Comments: 

*Chain-of-Custody 
Chronicle: 

The bottle/sample id for each method to be analyzed. This consists 
of the bottle set number and a sequential code number for each 
analytical method. 

The actual number of bottles for a sample/analysis. 

The type of bottle: plastic (p) or glass (g). 

The preservative required for this bottle. 

The laboratory method to be used to analyze the samples. The lab 
group is identified by the flrst two letters of the method. 

Circle yes (y) or no (n). Samples should be filtered in accordance 
with the information on the Statement of Work. 

Note condition of trip blank (i.e., Were bubbles observed in the trip 
blank? If so, what size were they? Pea sized, 2 mm diameter, etc.). 
Any additional problems with the AquaPaks should be noted on this 
form as well (e.g., the AquaPak integrity, broken Chain-of-Custody 
seal etc.). Also, note use of preflltration bottles and their source, 
lot number, and vendor of these bottles. 

Entries made by the EML Log-In or Log-Out personnel regarding 
any proble!T). with receipt of bottles (empty, broken, missing, 
leaking) bottle set split between AquaPaks. 

1. To be completed by the person initially opening the AquaPak and checking 
its contents. 

2 and 3. 

4. 

To be completed by someone other than the person who initially opened 
the AquaPak. The person who initially opened the AquaPak temporarily 
had custody of the AquaPak. Used when custody of the AquaPak is being 
relinquished from one sampler to another. 

To be completed by the person sealing the AquaPak for shipment to the 
laboratory. The person who signs on Line 4 must be the same as that 
found on the previous line. 

If additional spaces are needed, an additional Field Chain-of-Custody 
Record may be attached to the original form. Do not write on the back of 
the form. 
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4.2.2.2 Field Information Forms (Figures 4.9 and 4.9.1) 

The Field Information Form contains information regarding site and well conditions, sampling and 
purging procedures used, field measurements and comments. The Field Information Form must 
be completed by the sampler for each sample point and enclosed in the AquaPak. If sample 
bottles are split between the EML and a subcontract lab, the white and yellow copies of the Field 
Information Form must be enclosed in the AquaPak transponed to the EML. The sampling team 
retains the pink copy. Field Information Forms are not sent to the subcontract lab. 

The following information must be documented: 

*Site Number, Bottle Set. and Sample Point 

The site number, bottle set, source code and sample point designation should be completed with 
the same information provided on the Field Chain-of-Custody Record for the sample. Information 
regarding the site number, source code, and sample point information will be provided to the 
sampling team prior to sampling by the EML on the Statement of Work (Figure 3.2). 

*Purging Information 

Complete this section if the sample points are wells. All wells must be purged prior to sampling. 
The date and time the well was purged, the elapsed time for purging, the volume of water in the 
casing (gallons), and the volume purged (gallons) must be documented. 

· The Field Chain-of-Custody Records and Field Information forms must indicate whether the well 
was dry or any other reason a sample was not collected. 

*Purging and Sampling Equipment 

Document the types of equipment (purging and sampling devices) used for purging and sample 
collection, and the materials of which they are constructed. If Well Wizards® or pumps are used, 
the pump and tubing material must be documented. If a code letter does not correspond to the 
actual material being used, mark "x", and provide a written description in the far right column, 
where x- appears. Filtration devices should also be identified in this section of the 
Field Information Form. 

*Field Measurements 

The Site-Specific Groundwater Monitoring Plan and the Statement of Work indicate which 
measurements are to be taken for each sampling event. For groundwater sampling events, 
measurements of the groundwater elevation (depth to groundwater adjusted to msl), depth to 
water, temperature, pH, and specific conductance (at 25' C) are usually required. Additional 
field measurements such as dissolved oxygen, field turbidity, and redox potential (EH), may also 
be required if noted on the Statement of Work. Space is provided on the Field Information Form 
for these additional parameters, units, and values. 
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*Field Comments 

The section on field comments should include field observations such as: 

QdQI; If readily detected. Do not directly smell the sample or odors. Record only the odors 
that may be readily evident at the riser. (e.g., strong, moderate, slight, none.) 

.Qllirr; True "color" is the color after the turbidity has been removed. The color observed 
immediately after sampling is usually an "apparent color," influenced by sediment in the 
sample. If possible, the color should be determined after the sediment has settled out of the 
sample or immediately after in-line filtration. If this is not possible, the color should be 
described as well as possible. 

*Turbidity; 

None: 

Trace: 

Moderate: 

High: 

(sample is clear); 

(sediment only slightly clouds or colors the sample; sediment does not accumulate 
at the bottom of the bottle); 

(definite cloudiness or color; sediment accumulates at the bottom of sample 
bottle); 

(muddy appearance). 

*Weather conditions, include field observations such as wind direction and speed, temperature, 
outlook (cloud cover), and barometric pressure (when needed for regulatory requirements). Any 
difference in weather conditions berween purging and sampling should also be noted. 

*Specific Comments 

The section on specific comments should include field observations such as: 

• Any problems with the well or dedicated sampling equipment. 

• Reference point for where well measurements (top of inner casing well elevation, land surface 
elevation) were obtained. 

• Sample point where the field blank or duplicate sample is prepared. 

• All calculations for purge volumes and temperature conversions. 

• Note when wells are purged dry, or 

• Explain when less than three casing volumes are removed. 

• Duplicate field measurement results. 
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• For samples com posited in the field, the procedures and proportions of samples used, are to be 
described in the Field Comments section of the Field Information Forrn. (For example, "one quart 
obtained hourly by grab sampling over 8 hours".) 

•Results pertaining to stabilization results for pH, specific conductivity, and temperature during 
the purging process of sampling a monitoring well. 

•Other conditions, such as sample duplicates sent to regulatory agencies, samples split with an 
agency, and potential safety or health hazards (e.g., fire ants, presence of landfill gas in well, etc.). 

• Note whether sampling occurred downwind from on-site activities which may potentially affect 
the samples. 

Upon request, EML will provide extra Field Information Forrns. 

*Observe Maintenance Conditions at Well 

The condition of, problems with, and changes to the well and its surrounding area must be 
observed and recorded on the Field Information Form upon arrival at the well location. The 
following information should be noted: 

• The lack of, or poor condition of the well's identification sign. 
• If the well was recently painted. 
• If the well is not locked or the lock is broken. 
• Any problems related to well integrity such as: 

-Physical surroundings (e.g., high weeds, standing water, cleanliness, nearby activities, etc.). 
-Condition of the Well Wizard® or dedicated bailer. 
-Condition of the protective casing. 
-Any obstructions or kinks in the well casing. 
-Condition of the cement footing (e.g., cracked, raised, etc.). 
-Any presence of water in the annular space. 
-Any grease around top of the well on the threaded caps. 
-Well guard posts' conditions. 
-Whether the cap fits securely so contaminants cannot enter the well. 
-Evidence of contamination (e.g., animal or insect parts in the well, etc.). 

*Sampling Certification 

At the bottom of the Field Information Form, the sampler must sign the form certifying that the 
sampling procedures were in accordance with applicable federal and state regulations, and 
corporate policy as outlined in the WMX Manual for Groundwater Sampling and the Site-Specific 
Groundwater Monitoring Plans. The person signing the sampling certification must be 
present throughout the entire sampling process. 
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4.2.3.2 Static Water level Measurements 
If wells have not been equipped with Well Wizards which contain static head sensors to measure 
depth, a water level or slope indicator (or similar device) or weighted tape, is used to detennine 
the static level of water in the well, as well as the total depth of the well. Water level indicators 
with lead weights or which have been taped, should not be used. 

A slope indicator works on a conductivity principle. An alarm sounds and a red light is seen when 
the probe comes into contact with the water. The cable is permanently marked usually in 
increments of tenths of feet. 

To measure the static water level with a slope indicator, the following procedures should be 
followed: 

1. Rinse the slope indicator cable with laboratory grade deionized water . Shake off all excess 
water and/or wipe the cable clean using lint free paper. towels. Additional cleaning procedures 
may be implemented if required. 

2. Switch the sensitivity dial to 4-5. Depress the red button. The red light should be seen and a 
buzzing sound should be heard. This will ensure that the meter is working. 

3. Slowly unreel the cable into the well until the buzzing sound can be heard and the red light is 
observed on the meter. The cable should be lowered through the vent hole without removing 
the cap, if possible. 

4. Slowly raise and lower the cable to the point when the buzzer and light (together) just begin to 
activate. This indicates the static water level. Note: If equipment within the well interferes 
with the measurement of the water level (e.g. bailer at the water level), this should be noted on 
the Field Information Form. 

5. Using the thumb and index fmger, mark this position on the cable, using the point at which the 
elevation has been measured (e.g., top of inner casing, land surface elevation, etc.) as a 
reference. 

6. The measured distance should be recorded to the nearest hundredth of a foot. If the slope 
indicator is not incremental, measure with a ruler the distance between the closest one foot 
increment and the point marked, and convert these units to hundredths of feet. All 
measurements taken in feet and inches should be converted to the nearest hundredth of a foot. 
Example: measure 10'8" = 10.67'. (See Appendix). Record this information on the Field 
Information Form. 

7. Rinse the slope indicator off with laboratory grade deionized water after reeling the cable back 
onto the .spool. 

8. Shake off all excess water. Additional cleaning procedures may be implemented if required. 
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The use of an electronic slope indicator is preferred, however, if a weighted tape must be used, 
the following procedures should be used to determine the distance to the water. 

1. Check to see that the weight (or popper) is securely fastened to the tape. Wire (Teflon® coat 
if possible) is the preferred method for attaching the weight to the tape. 

2. Thoroughly rinse the tape and weight with laboratory grade deionized water. 

3. Shake off any excess water. 

4. Slowly lower the weighted tape into the well, until the weight can be heard hitting the water. 

5. Raise and lower the tape to determine the precise location at which the weight comes into 
contact with the water. If the well casing is wet, the tape may cling to the sides of the well. lf 
so, shaking the tape while lowering and raising may provide a more accurate measurement. 

6. While holding the tape where the elevation has been measured, note the measured value. 

7. Record the measurement on the Field Information Form in hundredths of a foot. 

If the end (bottom) of the weight has not been attached to the tape at the zero-inch mark, the 
original measurement will need to be recorded on the Field Information Form in the 
"comments" section. The additional distance, as measured from the end of the tape at the end 
of the weight, should be added to the original measurement. This final value should then be 
placed on the Field Information Form under "Field Measurements". 

8. Reel the tape and weight out of the well, while wiping off any dirt or sediment. 

9. Thoroughly rinse the tape and weight with laboratory grade deionized water. 

10. Shake off any excess water. 

4.2.3.3 Measurements to Determine Purge Volume 

The water level within each monitoring well is determined for each sannpling event. The static 
water level is measured before well purging and sannple withdrawal. Some sites also require the 
static water level be measured after purging and before sannpling (this requirement will be noted 
on the SOW). The elevation of the groundwater is then determined by the following equation: 

Equation:GEL =ETc- DTW 

where: 

GEL= Groundwater Elevation (feet/mean sea level: (ft/msl)) 
ETc =Measuring point elevation (usually at top of inner casing) 
Dnv = Depth to water (ft) from the measuring point (top of inner casing) 
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*Obtained from the Well ill Chart; or as measured. 

Note: All well measurements must be made from the point at which the elevation was measured 
(e.g., top of the inner casing; land surface elevation). This point must be noted in the Field 
Comments section of the Field Information Form. 

Also see Section 4.2.4.1 - Calculating Purge Volume. 

4.2.3.4 Depth of Well Measurements 

The depth of well measurement is required every two years or as required by pennit. This will be 
noted on the SOW provided to the sampling team. Wells with dedicated pumps installed may be 
exempt from this requirement. The depth of the well, when not measured, should be obtained 
from the Well ill Chart and noted on the Field Information Form in the Field Comments section. 
Indicate the information is "from Well ill Chart". 

Use of the slope indicator or weighted tape for measuring the depth of the well is not as accurate 
as the water level measurement, as the bottom is determined entirely by "feel". This measurement 
should be reported to the nearest tenth or hundredth of a foot. This measurement is used in the 
calculation for the volume of water in the casing for purging operations: 

I. After recording the static water level, slowly unreel the cable or tape until the probe or popper 
hits the bottom of the well. 

2. Slowly pull up the slack until slight tension is felt on the cable. 

3. Slowly raise up and down until a feel for the bottom is obtained. 

4. Using the point at which the elevation has been measured as a reference point, mark the cable 
with a finger, and measure as for the water level. 

5. Reel the cable back onto the spool, rinse it with laboratory grade deionized water, and shake 
off all excess water. 

6. Record the measurement on the Field Information Form. 

4.2.3.5 Additional Field Measurements 

Stickup and casing size may also be required to be measured and recorded on the Field 
Information form (Figure 4.9). Additional sampling and purging information, should also be 
recorded (e.g., sampler type, material) as specified on the SOW. 

4.2.4 Purging Procedures 

Monitoring wells should be pumped or bailed prior to sample withdrawal to prevent collection of 
nonrepresentative stagnant water in a sample. As a general rule, pump or bail a minimum of three 
times the volume of water standing in the well for moderate to high yield formations, and at least 
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one casing volume for low yield formations- those with slow recharge. Required purge volumes 
are often specified in the facility permit. Well purging should be sufficient to increase the 
likelihood that the water collected is representative of the groundwater within the formation 
around the well. 

Purging should continue, when possible, until field parameters (including pH, temperature, and 
specific conductivity) have stabilized. Measurements should be taken at short intervals during the 
purging process to determine stabilization. This method is most beneficial for initial determination 
of purge volume. After this initial determination, purge volumes can likely be set to those initially 
developed. 

If a monitoring well is a very low-yield well, bail or pump the volume of water standing in the well 
and allow the well to rechrrge for up to 24 hours. If there is not sufficient water for sampling~ 
parameter, then the well i :onsidered dry for the purpose of sampling. If water is available to 
partially complete sampli;.; requirements, samples should be taken wherever possible. Contact 
the EML for. minimum testing volumes (see Appendix) for each analyte unless otherwise specified 
by the regulatory agency or the Program Manager. In any of these situations, notify the Program 
Manager immediately. If a well, which normally can be purged, is dry, contact the Program 
Manager immediately. 

Note: Low permeability formations may be allowed to recharge for a longer period of time as 
specified by the permit, Site Specific Groundwater Monitoring Plan, or Program Manager. 

When purging a well with a double pump system (upper and lower), six screen volumes must be 
purged from the well, unless otherwise specified by the Program Manager. In all double pump 
wells, the upper (purge) pump must be left on while the lower pump is used for sampling. 

4.2.4.1 Calculating Purge Volume 

To determine the volume of water to be purged from the well, use one of the following processes: 

Process 1: 
The volume (in gallons) of water the column can be determined from the Purge Volume Charts 
(Figure) after the length of the water column in the well, in feet, has been determined as well as 
the diameter of the i!Uler casing is also determined. Use the following equation: 

Equation: h = Wm- DlW 
where; 

h = Length of water column in feet 
W or = Well depth* in feet 
DTW = Depth to water from top of well casing in feet 

Inner Diameter of inner casing of well is 2 inches. 
*Obtained from the Well ID Chart, or as measured. 

NOTE: Volumes in these charts must be multiplied by the number of casing volumes (or well bore 
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volumes where required) of water to be purged from the well (e.g., for moderate-to high-yield 
formations, multiply the value by at least 3). 

Example l; Using the Purge Volume Charts: 

(Measurements are recorded in the Field Measurements Section of the Field Information Form) 

Well Depth* (W0 r) = 27.00 ft 
Depth to water from top of well casing (DTW) = 3.63 ft 

(Field Comments: recorded in Field Comments Section of Field Information Form.) 

2 inch diameter inner well casing 
Calculation: length of water column (h)= 27.00 ft- 3.63 ft = 23.37 ft 

From purge volume charts (in the WMX Manual for Groundwater Sampling pages 79 and 80): 
3.8 gallons of water to be purged for one casing volume. 
If 3 casing volumes had to be purged, then 3.8 gallons x 3 casings 
= 11.4 gallons of water to be purged from well prior to sample collection. 
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Process 2: Purge Volume 

If the purge volume charts will not be used, use the following equation for determining how many 
gallons of water are "standing" in the well: 

Equation: rr * (rf*h * 7.48 

where; 

Jt = 3.14 
r = Radius (in feet) of inner well casing (convert inches into feet) 
h = Length of water column in feet 
7.48 gal/ft' = Value used to convert cubic feet into gallons 

Example 2; Using the equation for determining how many gallons of water are "stllnding" in the 
well: 
(Measurements are recorded in the Field Measurements Section of Field Information Form.) 

Well Depth= 27.00 ft 
Depth to Groundwater= 3.63 ft 
h = 23.37 ft 
2 inch diameter irmer well casing 

Then; 

1t (l"/12"? x 23.37 x 7.48 gaVft3 

1t (.083 ft) 2 x 23.37 ft x 7.48 gaVft3 

1t (.007) X 23.37 X 7.48 gal/ft3 

.022 X 23.37 X 7.48 gal/ft' 

(.514) x 7.48 gal/ft3 = 3.84 gal/ standing in the well, or in 1 casing volume 

3.84 X 3 = 11.52 

If 3 casing volumes had to be purged, then, 3.84 * 3 = 11.5 gallons of water to be purged from 
the well prior to sample collection. 

Process 3: This will allow the sampler to "shortcut" the equation listed in Process 2, by taking the 
value from the appropriate well radius conversion and multiplying it by the kd of the water in the 
well. 
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Using the rc* (r)2 * 7.48 gaVft3 conversion factor: 

diam~ter : mdius radius in f~:;~t = r 
2" : 1" 0.0833 
4" :2" 0.1666 
6" :311 0.25 

where: h =Length of water column in feet 

For a 2" diameter well use: 0.163 * h 
For a 4" diameter well use: 0.653 * h 
For a 6" diameter well use: 1.46 * h 

Example 3 

Depth to Groundwater (ft) = 3.63' 
Well Depth (ft) = 27.00 

c_ 
0.0069 
0.0277 
0.0625 

h = 23.37 feet of water standing in the well. 
23.37* .163 = 3.81 gallons in .Qru; casing volume 

SQ,(llCJ *(1,48} 
0.1631 = .163 
0.6527 = .653 
1.46 = 1.46 

If 3 casing volumes had to be purged, then 3.81 * 3 = 11.43 gallons of water to be purged from 
the well prior to sample collection. 

4.2.4.2 Purging the Well 

After the necessary field measurements are made and the volume of water to be purged is 
detennined, the purging process can begin. A key objective when purging a well is minimizing 
contamination. Equipment should never touch the ground or any other possible contamination 
sources. 

Purged water should be discarded far enough away from the well footing to prevent the possibility 
of contaminating a shallow earth formation, surface water or soils. Pennit conditions or results 
from previous sampling events may prevent on site disposal of purge water. The Program 
Manager will define the proper method for the disposal of purge water. If purge water is deemed 
hazardous by previous testing, it may be necessary to collect all purge water in drums and dispose 
of them in an approved manner. Procedures for disposal of hazardous waste are beyond the 
scope of this manual. 

To measure the volume of water being removed from the well, a calibrated five-gallon bucket or a 
container of known volume should be used to collect the water. 

4.2.4.2.1 Procedure Using Bailers 

When using a bailer for purging, use the largest bailer that will fit into the well, and will still be 
manageable, in order to minimize purge time. 

If a non-dedicated bailer is used, it must be triple rinsed inside and out with laboratory grade 

82 



deionized water before purging. Additional cleaning procedures may be required at some sites. 

Disposable powderless gloves must be worn. Generally, powderless PVC or latex gloves are 
used, however, the pennit and/or health and safety personnel or plan may recommend the use of 
another type of glove based upon knowledge of previous testing. New gloves should be used at 
each well, or more frequently (e.g., change them if they are dirty or torn). Gloves serve to protect 
the sampler from potential spills, and to preserve the sample integrity. 

The rope should be securely tied onto the bailer and checked with each bail during the purging 
and sampling process to prevent losing the bailer in the well. 

Nylon, stainless steel, Teflon® or polypropylene rope, preferably braided, is to be used (also, 
check the Site-Specific Groundwater Monitoring Plan). This rope must be new and should be 
triple rinsed with laboratory grade deionized water before use. In addition, the rope should be of 
adequate length and strength; thicker rope is easier to grip. The end of the rope should be 
fastened to the well cap. When this is not possible, the rope should be secured to a large spool to 
prevent losing the rope and bailer in the well. To prevent contamination of the rope during the 
bailing process, use a fiber drum lined with a new clean plastic bag to collect the rope. 

The well is purged by a repetitive process of lowering, raising, and dumping of the water collected 
in the bailer: 

I. Slowly lower the bailer into the well until the bailer contacts the water. Lowering the bailer 
slowly will help: 

•prevent contamination from rust or other sediment, which may accumulate around the 
top of the well casing; 
•minimize the upwelling of bottom sediment; 
•prevent degassing of the well by the sampler; 
•minimize the possibility of the bailer becoming lodged in the well due to a !Gnk in the well 
casing; and 
•prevent damaging the bottom of the well 

2. Allow the bailer to fill with water. The bailer will "gulp" when it is full and increased tension 
will be felt on the rope. 

3. Pull the bailer out of the well while coiling the rope and dropping it into the clean plastic-bag
lined fiber drum. NITIT allow the bailer or rope to come into contact with any surface other 
than your gloved hands, the plastic-bag-lined drum, and the inside of the well. 

4. Pour out water from the bailer into a calibrated bucket/container and observe the water's 
characteristics. 

5. Repeat the process until the appropriate volume of water has been purged from the well. 
Always be conscious of possible contamination sources (e.g., grease on well cap). 
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4.2.4.2.2 Procedure Using Nondedicated Pumi)S 

Nondedicated pumps are most often used for purging when large volumes of water must be 
removed from the well before sampling. The best (and most commonly used) pumps are 
submersible, centrifugal pumps. These pumps are generally used in wells of four inches diameter 
or larger, due to their size. 

All of the equipment at a minimum must be thoroughly rinsed with laboratory grade deionized 
water and air dried before use. Additional cleaning procedures may be required. Powderless 
gloves must be worn. New gloves should be used at each well, or more frequently (e.g., change 
them when they are dirty or tom). Gloves serve to protect the sampler from potential spills and to 
preserve the sample integrity. 

To purge with a non-dedicated purge pump: 

1. Slowly lower the pump into the well to prevent possible jamming of the pump and attached 
tubing/power lines in the welL 

2. Place the pump well below the static water level but above the well screen as damage to the 
pump may occur if the pump is run dry for even a few seconds. 

3. Tum the pump on. When assuming a high recharge, remove 2-1/2 well columns at the initial 
pump position. 

4. Continue purging while raising the pump, until the static water level is reached. 

5. Tum off the pump. 

6. Lower pump to just below the static water level and complete the purge. 

7. Tum off the pump. 

8. Remove the pump from the well when purging is complete 

9. Rinse all equipment before reusing, according to the procedure for cleaning non-dedicated 
pumps in Section 4.2.1.1. 

4.2.4.2.3 Dedicated Pump Procedures 

Dedicated pump procedures involve the connection of the dedicated pump to its power source 
and turning on the pump. Electrical power sources are preferred where possible to minimize 
possible contamination sources. 

4.3 Samoling the Well 

You are now ready to begin work on the main objective of the sampling procedures: Collecting 
the samples. Groundwater samples should be collected in the shortest possible time. while still 
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maintaining sample inteomty. 

4.3.1 Field Measurements 

At most facilities, three field measurements must be conducted at each sample point during and 
after purging: pH, specific conductance, and temperature. A separate container or beaker (not a 
labeled sample bottle) should be used for the required measurements as specified on the EML 
SOW and the Site Specific Groundwater Monitoring Plan. These containers or beakers may be 
reused, if thoroughly rinsed with laboratory grade deionized water after use, and at the next 
sample point rinsed thoroughly with the sample water prior to collection of field measurements. 
All results must be recorded on the Field Information Form, noting units to three significant 
figures. (All pH meters must provide a reading to the nearest hundredth [e.g., 7.14]). 

When field measurements appear to be in error, all data must be discarded, new samples taken, 
and new measurements made. A single line should be drawn through any error or correction, and 
the new entry should be initialed and dated. 

Duplicate field measurements must be taken for 1 out of every 10 samples, or at least once per 
day, whichever is more frequent (for quadruplicate samples, four measurements are made). The 
duplicate field measurements are recorded on the Field Information Form in the "field comments" 
section as duplicate readings. 

If the values obtained are not within the normal ranges, as indicated on the Well ID Chan(s) in the 
Site-Specific Groundwater Monitoring Plan, notify the Program Manager immediately. Do not 
discard this sample, as regulatory requirements may indicate that it must be analyzed. Additional 
samples may be requested by the Program Manager to ascertain the cause of abnormal readings. 

In some permits, pH and specific conductivity measurements may be required to be done in 
quadruplicate. This will be identified on the SOW. Where precision of an instrument is to be 
measured, four measurements are to be made from one sample container. Between 
measurements, the instrument should be turned off, rinsed and dried. If the stability of the sample 
water is of concern, then one measurement from each of four containers should be taken. 

4.3.2 When Not to Sample 

During a sampling event, all scheduled wells must be sampled, except in the following cases: 

* If the well has been destroyed or otherwise rendered useless (e.g., casing broken off or 
severely bent so as to preclude sampling); 

* If the well is dry (e.g., no water can be pumped within 24-72 hours of the end of purging). 
Note: Some regulatory agencies, may require a longer recharge time before sampling; 

* If the well is new and has not been properly developed (pH and specific conductance must be 
stabilized); 

* If the Program Manager states that the sampling should not be done. 
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4.3.3 Samoling Procedures 

Procedures for sampling are the same as those for purging, with the exception that in sampling, 
the water removed from the well is placed in sample b<Jttles rather than being discarded. 

4.3.4 Filling Sample Bottles 

4.3.4.1 General Sampling Requirements 

Prior to sample collection, check to see if field filtering is necessary. Specific filtering instructions 
are included on the SOW from the EML. Where in-line filtration is not available, prefiltration 
bottles may be used to collect the samples. This collection method is to ensure that no sediment 
will be introduced into the filtered sample which could cause possible analytical errors. Note the 
source, manufacmrer and lot numbers of the prefiltration b<Jttles. Plastic prefiltration containers 
should only be used for inorganic analytes. Organic analytes to be filtered must be placed in Jtlasl; 
prefiltration containers if in-line filters are not used. (See Section 4.3.7- 4.3.7.2 for filtration 
procedures). 

When filling the sample b<Jttles, the following procedures and precautions are essential: 

1. Samplers must wear appropriate powderless gloves, generally PVC or Latex rlisposable gloves 
unless otherwise specified. 

2. Bottle caps should be removed carefully so that the inside of the cap is not touched. Caps 
should never be put on the ground. Caps for VOA vials contain a Teflon® lined septum. The 
Teflon® side of the septum must be facing the sample to prevent contamination of the sample 
through the sepmm. 

3. AquaPaks should have cold ice packs or some type of a cooling mechanism in them before 
taking them into the field to aid in the cooling process of samples. 

4. The sample b<Jttles should be filled with a minimal amount of air contact, and without allowing 
the sampling equipment or personnel to touch the inside of the b<Jttles or b<Jttle caps. 

Tubing or hoses from Well Wizards or pumps illllS.t not touch or be placed in the sample 
bottles. 

Samplers should not place their gloved hands over the end of a leaking bailer. If the bailer 
leaks due to serliment or an improperly seated ball valve, the dripping water may be used to fill 
the sample b<Jttles or the bailer may be jolted to try to reseat the ball valve. The bailer should 
not be returned to the well with water still inside. 

NOTE: All sample b<Jttles are supplied from the EML. If a bottle from another source (i.e. 
prefiltration bottles) is used, document the source, type, and lot number of the bottle on the 
field forms. 

5. Samples that are to be filtered using prefiltration b<Jttles, should be filled completely to allow 

86 



for any loss of water from sediment during filtering. 

After filtering, sufficient space should be available in the sample bottle(s) for the addition of 
required preservatives. The bottle caps should then be replaced tightly. 

6. VOA, TOX, and TOC sample bonles must be filled so that they are headspace-free. These 
sample bottles, therefore, need to maintain a convex water surface in the bonle. The caps for 
these bonles should be replaced gently, to eliminate any air bubbles in the sample. These 
bottles must then be checked by inverting them and tapping them sharply with a finger. If any 
air bubbles appear, open the bottle, add more sample water, and repeat this process until all air 
bubbles are gone. Do not empty the bottle and refill it. For additional information on filling 
VOA vials, see the Appendix. 

7. Air space should be left in coliform sample bonles, as these samples must be shaken before 
analysis. 

8. All sample bottles after required flltering, fllling, and preserving, must be placed in an AquaPak 
with ice until ready to be shipped. Samples must be shipped for next day delivery (Federal 
Express- Priority Overnight) to the EML or to the subcontract lab the same day they 
are collected. Due to the extremely short hold and extraction times involved with many of 
these methods, it is necessary to ship the same day as sampling occurs. Therefore, allow time 
at the end of the day to get the collected samples to the courier. 

9. Never place glass bottles which have been prepared headspace-free (i.e., VOA, TOX, or TOC) 
in direct contact with ice packs as they may cause the sample to freeze and the bottle to break. 

10. Sample bottles, caps, or septums that fall on the ground before filling should be thoroughly 
rinsed with sample water before being used. All circumstances regarding dropped bonles, caps 
or septums, and their subsequent rinsing and use, illlJ..Sl be noted on the Field Information 
Form. 

11. Sample bottles should not be opened after collection and preservation of the sample. 

4.3.4.2 Anion Cation Sampling Requirements 

At some sites, where calculation of cation/anion balance is a requirement, collection of the 
samples for parameters used to calculate cation/aRion balance deviates from typical collection 
processes. 

Generally, for the appropriate methods, a single homogeneous sample is collected, and is poured 
into sample containers for the appropriate methods. Some portions of the sample may require 
preservation, others may not. For specific sampling instructions see the Statement of Work 
(SOW) and other related sampling instructions. 

4.3.4.3 Stormwater Sampling Requirements 

Generally, for stormwater events, two types of samples are required for each sample pont: a grab 
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sample and a flow weighted composite sample. Typically, a grab sample is collected within the 
first 30 minutes of the runoff (or as soon thereafter as practicable). The flow weighted composite 
sample is a single sample intended to provide the average water quality for the entire runoff event, 
and is usually collected during either the entire runoff event (which may be less than 3 hours) or 
during at least the first three hours of the runoff. The sample can be collected using either 
automatic sampling equipment or by manually collecting and combining a series of discrete grab 
sample (aliquots) in an appropriate manner. Check site specific pennit conditions and state 
regulatory information regarding stormwater sampling procedures. 

4.3.5 Blanks 

Trip, field, and equipment blanks are typical components of the field sampling QNQC program; 
the type and number required are site specific. They are used to detect contamination that may 
be introduced in the field (either atmospheric or from sampling equipment), in transit to or from 
the sampling site, or in the bottle preparation, sample log-in, or sample storage stages at the lab. 
Lab or method blanks will also reflect any contamination that may occur during the analytical 
process. 

Trip Blanks 

Trip blanks are samples of organic-free water that are prepared at the EML. They remain with 
the sample bottles while in transit to the site, during sampling, and during the return trip to the 
EML. Trip blank sample bottles are not opened at any time during this process. Upon return to 
the lab, they are analyzed following the same procedures as for ordinary field samples. 

If trip blank sample bottles are accidentally opened, note it on the Field Chain-of-Custody Record. 

Field Blanks 

Field blanks capture airborne contaminants that are not from the source where the sample is being 
collected. Field blanks should be collected at the specified frequencies, which will vary according 
to the probability of contamination or cross-contamination. Field blanks are prepared in the field 
(at the sampling site), using the bottle set dedicated to the fteld blank by the sampler, and the 
laboratory grade deionized water used for cleaning sampling equipment. Field blank water for 
VOA samples, which is the same as the GC/MS water (Millipore) used for trip blank creation. will 
be sent by the EML. All other field blank water must be supplied by the sampling team. 
Procedures may vary from site to site. Check with the Program Manager before sampling, and 
note on the Field Chain-of-Custody Record whether procedures other than those listed in this 
Manual are followed. The well at which the field blank is prepared must be identified in the 
"comments" section of the Field Information Form. 

Equipment Blanks 

Equipment blanks are aliquots of water that contact nondedicated sampling equipment under field 
conditions and are analyzed to detect any contamination from sampling equipment or cross
contamination from previously collected samples. 
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For non-dedicated equipment, the laboratory grade deionized water is poured into the sampling 
device (e.g., the bailer) after it has been cleaned, in preparation for the next sample point. If the 
analytes for the field blank would normally be filtered, this water should be placed into a 
prefiltration bottle and subsequently filtered. Note whether or not the sample bottles were 
filtered, this water should be placed into the field blartk bottle set, and the proper preservative(s) 
added (as required). 

For dedicated sampling equipment with no fL!tration, or in-line fL!tration, the laboratory grade 
deionized water should be exposed to the air, transferred to the field blartk bottle set, and the 
proper preservative(s) added as required. If the required filtration is llQ.l done in-line, the water 
should be exposed to the air, poured into prefiltration bottles (if they are used), filtered (as 
required), and placed in the field blartk bottles, and the proper preservative should be added as 
required. 

The following guidelines/recommendations have been established by WMX for the use of trip and 
field blanks: 

• For all WMX sites, with sampling programs involving volatile organic analyses, at least one 
trip blank should be analyzed per site, per day. 

• For field blartk and duplicate samples, EML recommends one of each should (field blank .aru.l 
one duplicate) be collected and analyzed for every ten samples collected. 

Additional blanks and/or analytes may be tested if required by the permit. Field and trip blank 
results will be reported in the Client Report as separate samples, using the designations FB or TB 
in their sample point designation. 

4.3.6 Duplicate Samples 

The sampling team is responsible for submitting duplicate well samples to the lab where required. 
For each sampling event, a duplicate well sample is obtained from one of the wells, as selected by 
the program manager or sampling team. The sample is labeled "X-DUP'' and sent to the lab with 
the other well samples. The actual sample point designation of the duplicate sample should be 
noted in the "Field Comments section of the Field Information Form. 

On subsequent sampling events, a different well should be selected for obtaining the duplicate 
sample. All wells should be used as duplicates at some point (volume permitting), and a record of 
these duplicates must be maintained at the site. 

Field measurements (pH, specific conductivity, temperature, etc.) of the duplicate sample should 
be obtained and recorded on the Field Information Form. The field measurements may be used 
for the duplicate field measurements required in Section 4.3.1. 

Special procedures are required when samples are collected in duplicate. Aliquots of water are 
obtained from the well either from bailers or pump cycles. Aliquots should be alternated between 
like bottles in alternating bottle sets to provide samples to each group that will be as 
representative as possible. Examples of the bottle filling sequences for duplicate sampling t"ollow: 
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Example I: Duplicate Sample. using a bailer 
Bailer 1, bottle set 1, VOA bottle 
Bailer 2, bottle set 2, VOA bottle 
Bailer 3, bottle set 1, TOX bottle 
Bailer 4, bottle set 2, TOX bottle 
Bailer 5, bottle set 1, TOC bottle 
Bailer 6, bottle set 2, TOC bottle 

Example 2: Duplicate Sample. using a Well Wizard Pump 
Cycle 1, bottle set 1, sample VOA bottle 
Cycle 2, bottle set 2, duplicate VOA bottle 
Cycle 3, bottle set 1, sample TOX bottle 
Cycle 4, bottle set 2, duplicate TOX bottle 
Cycle 5, bottle set 1, sample TOC bottle 
Cycle 6, bottle set 2, duplicate TOC bottle 

4.3.6.1 Split Samples 

Generally, split samples are a single field sample which is split into two separate bottle sets in the 
field. Each bottle set is then sent to a different laboratory for analysis. 

4.3. 7 Filtration 

Regulatory guidelines and permit requirements for sample filtration in the field may vary from site 
to site. However, all samples requiring flltration must be filtered through a 0.45 micron 
membrane pressure filter, unless regulatory requirements specify otherwise. Historically, the 
Eiv1L recommends field filtering of all samples except those listed below. 

Samples Not Requiring Filtration 

Alkalinity 
Turbidity 
Total Suspended Solids (TSS) 
Total Solids 
Semi-Volatile Organics 
Volatile Organics (VOA) 
Total Organic Halides (TOX) 
Total Metals 
Any other analytes listed as Total refer to unfiltered samples (if it does not say Total, assume it is 
Dissolved) *Coliform 
pH 
Specific conductivity 
Oil and grease 

Note: Some samples require field filtration even when a "TOTAL" analysis is requested. Some 
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examples include Total Organic Carbon, total hardness, etc. 

Site-Specific filtering requirements appear on the SOW as well as the bottle labels. The 
filtering information must be noted on the Field Chain-of-Custody Records in the column 
labeled "Filter, YIN". 

Regulatory and permit requirements will generally specify whether to analyze, for example, for 
total mercury as opposed to mercury or dissolved mercury. All heavy metals samples should be 
filtered unless otherwise specifically requested. Filtering is necessary to determine the ions and 
compounds that are dissolved in solution in the groundwater rather than those that are absorbed 
or adsorbed on particulates. Monitoring wells are not as fully developed as drinking-water wells 
and often contain silts and sediment that must be removed by filtration. If the water is not 
filtered, ions and compounds naturally present in, or absorbed onto, the suspended particles may 
be released when samples are preserved and analyzed. This release could result in much higher 
concentrations than are actually present in the groundwater. 

Filtration and preservation of groundwater samples is an integral part of the monitoring program. 
Improper techniques during this process can destroy the integrity of the sample. All possible 
precautions should therefore be taken to ensure that no contamination is introduced during 
filtration or preservation. 

Notes: 

* Filtering should be performed immediately after or during (in line filters) sample collection and 
should be done in the field. When this is not possible, filtration should be completed as soon as 
possible after the sample has been collected (within ill!.Q hours) and should be done under the 
most contaminant-free conditions available. 

* Any sample suspected or known to have high contamination levels, as identified by the 
Program Manager is to be filtered last, to prevent any contamination of subsequent samples 
through the use of the same filtering equipment. 

* Filtering equipment must be dedicated for groundwater use only. Do not use any filtering 
apparatus that is used for other procedures such as EP-TOX or TCLP. 

* Surface water, private wells, and leachate samples are never filtered unless specifically required 
by permit. 

* Prefiltration bottles are !1Q1 to be reused. The material and use of prefiltration bottles must be 
noted on the Field Chain-of-Custody Record and( or Field Information Forms. 

4.3.7.1 Filtration Not Performed In-Line 

The following list delineates the equipment and requirements for proper filtering and preservation 
of groundwater samples when filtration is !1Q1 performed in-line. 

* Where field filtration is not possible, a clean bench space with a readily accessible sink, isolated 
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from possible contamination sources, including outside air and inside fumes should be used. 

* Stainless steel pressure filter holder (!.5 liter reservoir). Note: In some EPA Regions, stainless 
steel is expressly forbidden. The Program Manager should specify the appropriate filtration 
media where this is true. 

• 0.45 urn filters (142 mm. diameter)unless otherwise specified by regulatory or permit 
requirements; 

* Nitrogen (OSHA Class D) tank and regulator; 

* Glass funnels 

* Large supply of laboratory grade deionized water; 

* Miscellaneous supplies (e.g., lint free paper towels, tools, etc.); 

• Statement of Work form (SOW) to ensure there is a proper bottle and preservative for each 
analysis or series of analyses required for that particular sample; 

* Designation of which samples are to be filtered for each sample point: (See SOW). 

The following is the procedure for filtering and preserving a typical monitoring well sample when 
filtering is !1Q.l performed in-line. 

1. Make sure that all filtering appararus has been completely cleaned with laboratory grade 
deionized water only and dried, and that all pressure fittings are tight. 

2. Remove the top, or reservoir portion of the filter holder and position a new 0.45 urn (142 mm. 
Diameter) filter on top of the filter support screen, making sure it is flush on all edges. Care 
should be taken in handling the filter paper, which is easily tom. A small amount of laboratory 
grade deionized water may be used to wet the filter and hold it on the filter screen, when 
excessively windy field conditions exist 

3. Replace the top or. reservoir portion of the filter holder, over the filter paper, and tighten with 
the three wing-type clamps (fmger tight only with equal force). 

4. Unscrew the insert cover and fill the reservoir with the sample to be filtered, using a clean, dry 
funnel. 

5. Screw down the inlet cover securely. 

6. Position a new sample bottle under the outlet valve, beneath the filter holder. 

7. Open the nitrogen cylinder, regulate pressure to a maximum of 40 psi, and pressurize the 
reservoir. Use the minimal amount of air pressure necessary for flltration. The filtration is now 
m process. 
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8. When the sample bottle is full or the filtration flow ceases, turn the stopcock to the "off' 
position. Turn the pressure relief valve to the "on" position to release the pressure. 

9. Check the Field Chain-of-Custody Record for a list of appropriate preservatives, add the 
proper preservative to the filtered sample and recap the bottle. Invert the bottle gently several 
times to mix the sample. Refer to the Appendix for specific procedures on verifying that 
sufficient preservatives were added. 

10. Record the necessary information of the Field Information Form and Field Chain-of-Custody 
Record after every filter change. 

11. Between samples, disassemble the filter holder and its components, appropriately dispose the 
used filter, and thoroughly rinse (a minimum of three times) with laboratory grade deionized 

water. Air dry the filter holder completely or dry with lint free paper towels. 

12. Reassemble the filter apparatus and begin the process again. 

4.3.7.2 In-Line Filtration 

When using an in-line filtration system (e.g., Well Wizard, Gelman, Millipore), a minimum of 
three pump cycles of water must be allowed to pass through the filter before obtaining a sample. 
These filters should only be used for filtering inorganic parameters, unless analytical data is 
available to support the conclusion that no sample contamination will occur. 

4.4 Sample Preservation. Storage. and Shipment 

4.4.1 Sample Preservation 

Samples are to be preserved immediately after filtering or immediately after sample collection (if 
samples are not filtered). 

Sample bottles for volatiles, Oil and Grease, and Method 531.1 SW846 have preservatives 
included in the sample bottle (the bottles are pre-preserved). 

Volatiles, TOC (Total Organic Carbon), and TOX (Total Organic Halides) are samples which can 
have no headspace (no air bubbles trapped between the sample and bottle surfaces). 

When collecting the volatile(s) portion of the sample, fill the bottle until a meniscus is obtained. A 
meniscus is defined as: 

"In a container filled with liquid, the curved upper surface of the liquid". 

Do not allow the sample to overflow out of the bottle. This will avoid the loss of preservative 
from the pre preserved sample bottles. 

When filling sample bottles for TOC or TOX . fill the bottle with sample until a reverse meniscus 
is obtained. The reverse meniscus should leave enough room for adding the preservative. Add 
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the required preservative to obtain a meniscus and cap the bottle. 

Premeasured amounts of preservatives are supplied with the sample bottles from the EML. The 
preservatives are provided in small vials and are taped shut, placed into secondary containment 
with absorbent material, then placed into cushioning material. (See the Appendix for !AT A 
shipping procedures and regulations). The preservatives should be added to the sample bottle 
after it has been filled. Bottles must not be overfilled, and once capped they should be invened 
gently to mix the preservative with the sample. 

See Section 4.3.4.1 for General Sampling Requirements. 

A listing of preservatives, by analysis, is included in the Appendix for reference only. It is 
recommended that the samplers use the preservatives provided by the EML since they are 
premeasured in the quantities appropriate for the bottle size and concentrations required by the 
analytical method. At no time should preservatives be kept for greater than three months. (Also 
see Section 4.2.1.3 and 4.) If substirutions are made (e.g., preservatives supplied by another 
laboratory) note it on the Chain-of-Custody Record. 

All bottles filled from the same sample point at the same time must have identical sample 
designations and bottle set numbers (except field duplicates). Bottle-id labels should be reviewed 
for consistency between those being sent to the subcontract lab and those being sent to the EML. 
Sample duplicates or split samples with regulatory agencies should also be checked for consistent 
sample point designation numbers and for other methods of identification used by the agency. 

For samples being analyzed for total and amenable cyanide analysis, oxidizing agents such as 
chlorine decompose most cyanides. When collecting samples in the state of New York for total 
and amenable cyanide analysis (EML method ill's: CRCNACLXOI, CRCNAUTXOl, 
CRCNFLASOl, CRCNFREEOI, CRCNMANLOI, CRCNTfLXOI), follow these procedures: 

I. To determine whether oxidizing agents are present, test a drop of the sample with acidified 
potassium iodide (KI)-starch test paper as soon as the sample is collected; a blue color 
indicates the need for treatment. 

2. If no treatment is required, go to step 5. 

3. If treatment is necessary, add ascorbic acid- a few crystals at a time until a drop of sample 
produces no color on the indicator. 

4. Then add an additional 0.6 g of ascorbic acid for each liter of water. 

5. Preserve the sample with sodium hydroxide (5 rnL's of !ON). The pH of the sample should be 
greater than or equal to 12 at the time of collection. Cool the samples to 4 a C and analyze as 
soon as possible. 

6. Indicate on the Field Chain-of-Custody Record in the field comments section , if the sample 
required addition of ascorbic acid. If ascorbic acid was added, apply the colored label to the 
bottle. The colored label will notify the chemist that the sample did contain chlorine. 
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Notify the EML client services account representative prior to event declaration as to whether or 
not the samples are chlorinated. This will enable the account representative to queue the EML 
log-out department via the Statement of Work, that residual chlorine test kit(s) need to be 
asse,b;ed amd packed in the AquaPak for the appropriate number of sample points. If you do not 
know whether or not the sample is chlorinated or not, this will need to be detennined. Order the 
appropriate number of residual chlorine test k:it(s) and follow directions listed above. 

The residual chlorine test kit for each sample point will consist of the following: 
• Litmus paper (Potassium Iodide (KJ)- starch test paper) 
• Ascorbic acid - crystal form (#of grams to be determined) 
• Ascorbic acid- 0.6 g 
• Disposable small spoon 
• Disposable eyedroppers (2 in each package) 
• Colored Label (Color to be detennined) 

Note: The NaOH. preservative will not be supplied as a part of the residual chlorine test kit, but 
part of the preservatives that will be supplied with the AquaPak. 

References: 

Methods for Chemical Analysis of Water and Wastes. EPA 600/4-79020. Revised March, 1983 

Test Methods for Evaluating Solid Waste- Physical I Chemical Methods, SW846, 3rd Edition, 
dated November 1986, "Final" Update I dated November, 1990, or Final Update I dated July, 
1992. 

USEPA Contract Laboratory Program, Document No. fLM020.0, 335.2 CLPM. 

Several other methods require that the sample be dechlorinated prior to preserving. A brief list of 
those analytes follow: 

-Fecal and Total Coliform 
-Organic Tests 
-Purgeable Organic Hydrocarbons 
-Acrolein and Acrylonitrile 
-Phenols 
-Nitroaromatics and Isophorone 
-Haloethers 
-TCDD 

4.4.1.1 Temperature Control 

The samples should be cooled to 4 "C from the time the sample is taken and until the sample is 
analyzed. Samples should be maintained in coolers or in AquaPaks containing frozen ice packs. 
Provisions must be made in advance for facilities to freeze the ice packs. If no such facilities exist 
it is recommended that prefrozen ice and/or dry ice be brought to the site. (NOTE: Do Not Ship 
Dry Ice With the Samples!). See Appendix for additional details on temperature preservation 
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procedures. 

4.4.2 Sample Packing and Storage 

4.4.2.1 Checking Sample Codes and Numbers 

The sampler must record the sample designations in the appropriate spaces on the Field Chain-of
Custody Records and Field Information Forms. It is extremely important that the proper · 
designations be recorded in the proper spaces on both forms (COC and FIF) and that they be 
reviewed before sealing the AquaPak (See Sections 4.2.1.4, 4.2.2, 4.2.2.1, 4.2.2.2, and the 
Appendix). Proper sample designations are included on the Statement of Work, which is sent to 
the site before the start of the sampling event. 

In addition, the ENS numbers when assigned, must be indicated on all paperwork going to the 
subcontract lab. 

WITHIN AN AOUAPAK OR COOLER. ALL BOTTLE SETS. CHAIN-OF-CUSTODY 
RECORDS. AND FIELD INFORMATION FORMS M!JST MATCH. 

All bottles filled from the same sample point at the same time must have identical sample 
designations and bottle set numbers (except fleld duplicates). Bottle-id labels should be reviewed 
for consistency between those being sent to the subcontract lab and those being sent to the EML. 
Sample duplicates or split samples with regulatory agencies should also be checked for consistent 
sample point designation numbers and for other methods of identification used by the agency. 

4.4.2.2 Sample Packing 

After the sample is collected and any required preservatives are added, the bottles and frozen ice 
packs are placed in the AquaPak. The Field Chain-of-Custody Records and Field Information 
Forms are reviewed to ensure that they have been completed correctly. All paperwork is placed 
in the plastic field bag, which is sealed and placed inside the AquaPak. 

All bottles should be wiped clean with lint free paper towels before placement in the AquaPak. 
The bottles should be repacked in the same configuration as when received. When replacing a 
bottle into a foam holder after sampling, ensure that the bottle cap is upright in the foam holder. 
It is essential that glass bottles should never be placed directly on or against the ice packs. Check 
all bottle caps to ensure they are tight and will not become loose when inserted in the AquaPak. 
Bottle labels should be taped only if they are loose. Note this on the Chain-of-Custody Record or 
Field Information Form. 

Samples extracted from F039 sources require additional packing steps: 

I. Glass bottles are placed in molded polyethylene bottle holders. Each foam holder is placed and 
sealed in a zipper locking plastic bag which contains absorbent material. 

2. Plastic bottles that are not in a foam bottle holder are individually placed and sealed in a zipper 
locking plastic bag which contains absorbent material. 
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3. The "bagged" bottles and holders are then packed into an AquaPak. 

Containers and packing materials designed to prevent breakage and spills must be used for 
shipping. The AquaPak must be kept as clean as possible to minimize the potential for 
contamination. In AquaPaks, tight shock-resistant bottle holders are provided around each glass 
bottle. The AquaPaks must never be shipped without the ice packs or the bottle holders in place. 
After the AquaPak is repacked, the gray numbered seal is placed through the outside latches 
(brass eyelets) of the AquaPak and locked. Finally, a black poly strap should be placed through 
the center channel, and over the gray seal of the AquaPak, and fastened with a fastener. 

Three important reminders for packing the AquaPaks: 

I. Glass containers should not be placed in contact with each other. Bottle holders should be 
used for glass bottles to protect them from potential breakage. 

2. In very cold weather, the ice packs should be unfrozen or slushy. 

3. If the ice packs appear to be leaking, they should be replaced, or sealed into a plastic bag 
before being placed into the AquaPak. Additionally, a comment noting the condition of the ice 
pack is to be made on the appropriate Field Chain-of-Custody Record/Field Information Fonn. 

4.4.3 Sample Shipment 

4.4.3.1 AquaPak Transportation Arrangements 

A member of the sampling team must be appointed to arrange sample pickup and transportation 
to the lab. AquaPaks and coolers should be returned to the appropriate lab (EML or subcontract) 
via Federal Express, if possible. AquaPaks should be received at the lab within 24 hours of when 
the samples were collected and when the frozen ice packs were placed in the AquaPak. This is 
necessary for temperature preservation and to meet required holding times for some analytes. lf 
there are time lags, in the shipment of the samples from the site, this must be documented on the 
Field Chain-of-Custody Record by the sampler (e.g., slow recharging well where only a pan of 
the bottle set could be sampled). The EML accepts AquaPaks for delivery six days per week. 
When shipping for delivery to the EML on a Saturday, specifically mark Priority Overnight and 
Saturday delivery on the airbill. 

Friday shipment (for Saturday delivery) of samples to the subcontract lab should be avoided to 
ensure that holding times are not exceeded. If it becomes necessary to sample projects on Friday 
that contain subcontract analyses, please contact the Client Services deparrment at the EML 
several days prior to the date of sampling. The EML will contact the subcontract laboratory to 
arrange for Saturday delivery and analyst availability. This is especially true for coliform analyses 
because few labs analyze these samples on the weekend. 

4.4.3.1.1 IAT A Shipping Guidance 

AquaPaks and acid kits containing preservative vials and prepreserved sample bottles sent to and 

97 



from' the EML are shipped by air. As such, their shipment is regulated under the International Air 

Transport Association (IA T A) Dangerous Goods Regulations. The preservative vials and 

prepreserved sample bottles are regulated under the lATA Dangerous Goods In Excepted 

Quantities (DGIEQ) category. 

Sampler Chooses Not to Return Preservative Vials/Unused Prep reserved Sample Bottles 

If the sampler chooses not to return the full or empty preservative vials and/or the unused pre

preserved sample bottles to the El\IIL, the vials must be appropriately disposed of in accordance 

with all applicable federal, state, and local environmental regulations. 

Sampler Returns Vials/Unused Prep reserved Sample Bottles 

If the sampler plans to return full or empty preservative vials and/or unused pre-preserved sample 

bottles with the return shipment to the EML, the instructions in the Appendix must be followed to 

comply with the lATA DGIEQ. The Sampler Procedures for International Air Transport 

Association Dangerous Goods Regulations - Dangerous Goods in Excepted Quantities 

memorandum is updated once a year. All samplers are required to complete the revised signature 

page and one revised quiz included with the !AT A instructions for each revision . A copy of the 

completed quiz is to be maintained on flle at the WMX facility, and another sent to the EML. See 

Appendix. 

Please note that these instructions are specifically for the full or empty preservative vials and 

unused pre-preserved sample bottles that EML supplies to the field for the preservation of 

environmental samples. These instructions do not apply to the actual sample water being 

collected. Other lATA requirements, not discussed here, may apply to samples with high levels of 

contaminants. Samplers should work with the Program Manager to ascertain if shipping 

requirements apply prior to shipping samples to the El\IIL. 

4.4.3.2 Lab Notification 

Information regarding the following should be communicated to the EML when the AquaPak is 

shipped: 

1. The name of the carrier (generally, the EML utilizes Federal Express); 

2. The number of AquaPaks shipped and applicable ENS numbers; and 

3. The estimated arrival date and time. 

4.4.3.3 Lab Sample Receipt 

If all samples recorded on a Field Chain-of-Custody Record were received by the lab, and there 

were no problems observed with the sample shipment, lab personnel will sign and complete the 

'Lab Use Only' portion of the Field Chain-of-Custody Record. If problems are observed with 
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sample bottles or AquaPaks, the discrepancy will be recorded on the Field Chain-orCustody 
Record in the EML comments section and will be recorded in the log-in process. The following 
will be noted: 

• Presence/absence of the custody seal(s) 

• Condition of the custody seal (e.g., intact, broken); 

• Presence/absence of air bills and/or bills of lading documentation for shipment of samples; 

• Condition of the samples (e.g., intact, broken, bubbles in VOA!fOX samples or trip blanks, 
etc.); 

• Presence/absence of sample point information and bar code labels, and job numbers 
(subcontract laboratories); 

• Notation of discrepancies between numbers on bottles received and those listed on the Field 
Chain-of-Custody Record and Field Information Forms; and 

• Temperature blank measurement of the AquaPak. 

The lab will contact the Program Manager to resolve any discrepancies. It is essential to respond 
quickly so analyses will not be delayed beyond the allowable holding time. The sampling team is 
responsible for the completeness of the paperwork. If problems are encountered, the Program 
Manager must be notified. Sample results may be delayed by incomplete shipments that do not 
include all completed paperwork. All Field Information Forms and Field Chain-of-Custody 
Records must accompany samples. 

Copies of the Field Chain-of-Custody Records and Field Information Forms are included in the 
analytical report provided by the EML. Documentation of sample condition or incomplete 
paperwork is also provided on these forms. 

4.4.4 Resampling 

Resampling of wells berween regularly scheduled sampling events should be conducted only when 
required. The decision to resample, based on the analytical results, should always be reviewed 
with the Group/Regional EMD staff. However, when samples are, for example, received broken, 
or samples are missing, resampling should be done as soon as possible. The EML will notify the 
Program Manager promptly, should these problems occur, and a resampling decision can then be 
made. 

All special sampling events should flrst be reviewed by the EML to determine whether the EML 
can perform the analyses required or whether they need to be subcontracted. 
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4.4.5 Special Instructions for Canadian Sites 

Because of Toxic Substances Control Act (TSCA) and Polychlorinated hi phenols (PCB) 
importation regulations, special requirements exist for shipment of environmental samples from 
Canadian sites. Please see Appendix. 
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5.0 PRIVATE WELL SAMPLING 
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5.0 Private Well Sampling 

5.1 Purpose 

Private well sampling is usually performed in response to requests from concerned residents in the 
area around the site, or in response to requests by the Board of Health or the local Water Quality 
Board. These samples may provide useful information on groundwater quality, but are usually 
more beneficial for maintaining a good working relationship with the area's residents. Those 
responsible for sampling should display a professional attitude when collecting samples from 
private wells. 

Private wells are usually installed with linle documentation of subsurface geologic conditions, and 
water is usually obtained through high volume, submersible pumps. It is therefore difficult to 
correlate results from these wells with those for groundwater monitoring wells. 

5.2 Sampling Procedures 

Some general procedures are included in this section. The procedures for private well sampling 
are similar to those used for groundwater sampling. Please refer to Section 4 of this Manual (e.g., 
procedures for measuring pH, specific conductance and temperature, and for sample collection) 
for further information. 

Samples from private wells are taken from the tap. Therefore, it is necessary to evacuate the 
plumbing and storage tanks prior to taking a sample to ensure the sample is representative of the 
aquifer. This evacuation can be done a minimum of 15 minutes before sampling collection but a 
longer time is preferable. To purge the plumbing, open two faucets, flush the toilet, or otherwise 
use water in the pipes. To ensure the plumbing is being evacuated, listen for the well pump. 
Two-to-three cycles are preferred. 

Samples should be taken from as close to the well source as possible, so basement faucets or 
outside faucets are preferable. (Note: Document on the Field Information form exactly where the 
samples were take from). The well owner should also be asked about any treatment equipment 
installed in the system. Softening, iron removal, pH adjustment, and other equipment are often 
used (e.g., home carbon filters for removal of organics). Basement and outside faucets will 
usually not produce such treated water. Contact the Program Manager if the sample !Ill.I.SI be 
taken from water affected by a treatment unit. At a minimum, the type, size, and purpose of the 
unit should be noted on the Field Information Form. 

Be sure that an aeration screen has not been installed on the faucet being used. If a screen has 
been installed, this must be removed before sampling (especially for organics), since the screen 
tends to agitate the water, and some organics could be lost. If it can not be removed, this should 
be noted on the Field Information Form. 

Private well samples should not be filtered unless regulatory requirements specify otherwise. 
Field measurements should be taken as requested on the Statement of Work. These values. and 
all sampling information, should be entered on the Field Information Form. All paperwork should 
be completed, and samples should be packed in ice for shipment to the lab. 
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6.0 SURF ACE WATER SAMPLING 
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6.0 Surface Water Sampling 

6.1 Purpose 

The Surface Water Monitoring Program is designed to protect the environment, by detecting any 
adverse effect on surrounding waters from surface water leaving the site. Periodic monitoring of 
the surface water flow and surface water quality is performed to ensure that the surface water 
drainage systems are not affected by the facility. An effective monitoring system will help identify 
operational problems and permit early correction. Monitoring the surface water discharged from 
the site can provide valuable information for WMX should any nearby off-site surface water 
problems be detected. 

Surface water drainage is regulated primarily through National Pollutant Discharges Elimination 
System (NPDES) permits. The NPDES permits generally require that periodic flow estimates be 
obtained from specific surface water discharge outlets and sampling points. In addition, periodic 
water quality samples of surface water discharges and outfalls are normally required. 

6.2 Sampling Procedures 

Some general procedures for sampling are included in this section. Many of the procedures used 
for surface water sampling also apply to groundwater sampling. For more detailed procedures, 
please refer to Section 4 of this Manual: 

Little equipment is needed for surface water sampling. A specially designed surface water 
sampler should be used (see Figure 6.1 ), to help obtain a sample without excessively disturbing 
the sample location. The sampling device should be rinsed with laboratory grade deionized water 
before sampling, and only bottles supplied by EML or the subcontract lab should be used. 

When sampling lakes, streams, or runoffs, it is essential to obtain a fresh, representative sample. 
Samples should be collected from the center of the stream or body of water, at mid-depth. This 
will ensure an average flow of water with minimal settling of solids. The sample container should 
be lowered into the water while still capped, uncapped under water to allow the sample bottle to 
fill, and then recapped before removal from the water. The mouth of the sample bottle should be 
facing into the flow of water, or facing the water surface. Always face upstream when sampling 
in the water. 

Once a sample is obtained, pH, specific conductance, and temperature measurements are usual! y 
made. The Statement of Work has a list of all required measurements. All values obtained should 
be recorded on the Field Information Form, along with a precise description of the sampling 
location. 

Samples should be placed in the proper sample bottles and preserved. SURFACE WATER 
SA1v!PLES ARE NEVER FILTERED. All samples should be kept in ice or with ice packs in the 
sample AquaPaks or coolers. 

All necessary paperwork should be completed and included with the samples for shipment to the 
lab. See Section 4 of this Manual. 
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Surface Water Sampling Device 
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7.0 LEACHATESAMPLES 
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7.0 Leachate Sampling 

7.1 Purpose 

The purpose of leachate monitoring is to provide data on the quantity and quality of leachate 
being generated within a landfill. Knowledge of the leachate quantity is often necessary to 
evaluate the effectiveness of the landfill design, particularly of the soil cover and liner 
performance. Therefore, periodic sampling of leachate risers and manholes is performed to 
evaluate leachate quality, quantity and degree of treatment required. 

Leachate data also provides potential groundwater quality comparison data for the site monitoring 
wells to assist in determining any impact on the groundwater. 

7.2 Sampling Procedures 

Proper planning and preparation, as with groundwater monitoring, are necessary for problem-free 
leachate sampling. Refer to the Leachate Well ID Chart (where available) for information on the 
leachate wells, risers, and manholes to be sampled. The Statement of Work should be used for 
listing the required sampling points and analytes. Leachate sampling points do not need to be 
purged of stagnant liquids, so minimal field time is required before sampling. The analytical lab 
should be notified in advance of the sampling schedule, number and type (special lab handling 
requirements may exist if samples are extracted from an F039 source. See Section 7.3 of samples, 
and analytes to be sampled. Sampling personnel should have the following equipment ready 
before going to the field: 

NOTE: Equipment used for leachate monitorin~ should not be used for any other type of 
environmental sampling or monitoring, 

I. Leachate well, riser, manhole well location may; 

2. Leachate Well ID Chart; 

3. Sample Bonles and AquaPaks; 

4. Separate cooler for storing samples and dedicated leachate monitoring equipment (as needed); 

5. Dedicated electronic water (leachate) level indicator; 

6. Dedicated (for leachate) pH, specific conductivity, and temperature meters; 

7. Dedicated leachate bailer and rope, or pump, if required; 

8. Dedicated container to collect deionized or laboratory reagent quality water from rinsing 
leachate sampling equipment; 

9. Keys for wells and gates; and 
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10. Protective clothing including appropriate gloves, boots, hard hat, safety glasses, Tyvec 
suit, respirator, and other necessary items per site requirements. NOTE: Samplers must 
check with Safety Manager/Site Manager before sampling leachate wells, risers, and 
manholes, to ensure compliance with any pertinent confined space entry conditions. 

There are six basic steps to obtaining a leachate sample. 

I. Check with the Safety Manager/Site Manager. 

2. Identify the sample point and analytes to be analyzed; 

3. Obtain a leachate level, if required; 

Leachate level measurements should be obtained and recorded on the Field Information Form line 
provided for "depth to water for top of well casing or other parameters". If a slope indicator is 
used, the sensitivity adjustment can be used to screen out false signals, often caused by moisture. 
To determine the proper setting, tum the sensitivity knob to the full setting (lOth position), and 
lower the probe until it contacts the leachate (a buzzer will sound and the light will show). Raise 
the probe out of the leachate and tum the sensitivity knob to a lower setting until the light and 
buzzer tum off. Repeat, and adjust sensitivity knobs so the light and buzzer tum off promptly 
when withdrawing the probe from the leachate. Do not lower the sensitivity knob more than 
necessary, or accuracy will be reduced. The leachate level is measured at the point where the 
light first shows. Thoroughly rinse the tape and probe with deionized water. NOTE: Check with 
the Program Manager to determine if and how the rinse water has to be contained and disposed 
of. 

4. Take a leachate sample; 

5. Record all necessary information on the Field Information Forms and Field Chain-of-Custody 
Records; and 

6. Before sampling rinse the dedicated leachate bailer with deionized or laboratory reagent quality 
water. 

7. Each sample bottle. should be filled according to the procedures listed in the Groundwater 
Sampling section of this manual (Section 4.3.4). 

8. During sampling, observe the samples and provide a description of the color, odor (if readily 
detected- Do not directly smell the sample!) And any layers or phases present in the sample 
on the Field Information Form. The sampler should remember that leachate is a derivative of 
decomposed refuse and waste, and caution should be taken that the sample not be smelled 
directly from the riser or manhole, as gases may be escaping via this route. 

9. The pH, temperature, and specific conductance measurements should be performed in the field. 
See section 4.3.1, paragraph I. All results must be recorded on the Field Information form. 
with pH and specific conductivity results recorded to 1l!J:s:.s; significant figures. 
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10. After bottles are filled, preservatives should be added to each sample bottle (where 
required). Preservatives are added to stabilize the chemical composition of the sample. 

SPECIAL CARE SHOULD BE TAKEN WHEN PRESERVING LEACHATE SAMPLES 
WITH ACID. SINCE A VIOLENT REACTION MAY OCCUR, ADD ACID SLOWLY 
AND CAREFULLY!!! LEACHATE SAMPLES SHOULD NOT BE FILTERED!!!! 

11. Store and ship leachate samples in a dedicated AquaPak/cooler. The Field Chain-of
Custody Records and Field Information Forms should be placed in the plastic bag within 
the Aq uaPak, and the Aq uaPak should be sealed. 

12. Once tbe sampling is completed, all equipment should be thoroughly cleaned and stored in 
a separate area until it is needed again. Where a sampling device (e.g., bailer) is not stored 
in the well or riser, it may be stored in a new, clean plastic bag, identified with the well or 
riser ID. All equipment must be marked for leachate sampling only! 

7.3 F039 Leachates and Contaminated Samples 

Leachates from hazardous waste disposal facilities are classified as wastes under RCRA. 

Because of special handling and disposal requirements, it is imperative that Program Managers, 
when scheduling work with the EML, inform their Account Representative if the samples being 
scheduled are from an F039 source. See the Appendix for F039 shipping instructions. 
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GLOSSARY 

Annular Space 
The space between the well casing and protective casing. (Some wells have two casings and a 
protective casing.) 

MSR 
AquaPak Shipping and Receiving Repon. The system used to track the shipment of AquaPaks 
and sample bottles to, and AquaPaks containing samples from, a site. 

AouaPak 
The specialized container used to store and ship samples and sample bottles to and from a site. 
The ELvfL provides AquaPaks, which contain bottle holders, sampling bottles, paperwork and 
preservatives for each sampling event. 

Aquifer 
A geologic formation, group of formations, or pan of a formation that is saturated, and 
contributes a significant quantity of water to wells or springs. 

I!.aikr 
A hollow tube with a check valve constructed of PVC, Teflon®, or stainless steel. Used to 
remove water from a well. 

Bladder Pump 
A gas-driven, positive-displacement purging and sampling device containing an internal flexible 
Teflon® bladder (with upper and lower check valves) that can pump water with no air contact 
and minimum turbulence. 

Bottle Set 
An eight-character alpha numeric sample identifier. For a sample taken at a given well, there is 
one designation number, and a different bottle set id code for each bottle. Example: AB2387-LO. 

Casing 
Tubular steel, fmished in sections with either threaded connections or beveled edges to be field 
welded, which is installed to counteract caving of the drilled hole. 

The static volume of water in a casing (if required, use well bore volume) before it is purged. 
Calculated using the following equation: Casing volume (gallons)= (rrr"h) x 7.48, where r = 
radius of the well casing in feet and h = height of the water column in the well in feet. 

Chain-of-Custody 
A record of possession maintained for each sample bottle. Used to document where and in whose 
possession a sample was, from the time of collection through analysis. 

Conductivity Standard 
Solution having a known conductance, prepared per "Standard Methods for the Examination of 
Water and Wastewater", 17th edition, and/or QA/QC Manual. 
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Contaminant-Free Area 
Area known not to contain volatile organic contamination over the required reponing limit levels 
as measured in the trip blank. 

Dedicated Equipment 
Equipment dedicated for use with only one specific welL It is usually stored within the welL 

Depth to Water Meter 
An electronic probe that, on contact with water, registers a response. Used to detennine the 
distance from the top of a well to the water. 

Distilled Water 
Water that has been boiled and the steam condensed. The condensate is distilled water. 

EM LIS 
Environmental Monitoring Laboratories Information System. The system incorporating all of 
EML 's computerized modules. ' 

ENS 
Event Notification System. The system the EML uses to track and document all phases of a 
sampling event. A separate ENS number is used for each pan of the event requiring different 
analyses. 

Field Blank 
A blank used to check for analyte contamination during the sampling and shipping processes. 
Field blank water (laboratory grade deionized) is poured into a sample bottle set and analyzed as 
an actual sample, to detennine whether any contamination is present 

Field Information Form 
The form used to check for analyte contamination during the sampling and shipping processes. 
Field blank water (laboratory grade deionized) is poured into a sample bottle set and analyzed as 
an actual sample, to detennine whether any contamination is present 

Groundwater Elevation 
The difference between the depth of well water and Mean Sea LeveL (MSL) 

Heads pace 
Air in a sample bottle. Generally, air trapped between the water and bottle surfaces. 

LIMS 
Laboratory Information Management System. The electronic data system the EML uses to 
process and store data. 

Laboratory Grade Deionized Water or Laboratory Reagent Quality Water 
Water that has passed through a column containing both anion- and cation-exchange resins. 
Water having no concentrations of analytes of interest above the required reponing limits 
reference: ASTM III or equivalent. 
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.L.!xk 
Marine lock made of brass stainless steel, used to ensure a sampling well remains secure when 
company (or designated) personnel are not taking samples. 

Meniscus 
In a container filled with liquid, the curved upper surface of the liquid. 

MPS 
Monitoring Program System. The system the EML uses to defme specific sampling and analysis 
information for a site, including sampling points, sampling frequency, sampling dates, reporting 
requirements, and analytes. 

MSL 
Mean Sea Level 

Nondedicated Equipment 
Sampling equipment used to sample more than one sampling point. (Dedicated sampling 
equipment is preferred). 

NPDES 
National Pollution Discharge Elimination System. 

PAD ED 103 
The section of WMX's Policies and Directives Manual defining corporate groundwater 
monitoring policies. The EML, along with WMNA Groups, CWM and Corporate EMD is 
responsible for maintaining this document and revising it as necessary. 

pH Buffer 
A solution of known pH, used to calibrate a pH meter before using the meter. 

pH Meter 
The analytical equipment used to measure the pH of a liquid. 

Preservatives 
Chemical solutions added to a sample to help prevent the degradation of analytes between the 
time of sampling and analysis. 

Private Wells 
A well located on private property. These are often drinking-water wells, located on property not 
belonging to WMX or any governmental body. 

Program Manager 
The person responsible for setting up monitoring programs, ensuring correct sampling procedures 
are followed, and reviewing and assessing monitoring data. 

57 



Protedive Casing 
An outer steel or anodized aluminum, surrounding a well casing which is used to prevent 
contaminants from migrating into the well. 

~ 
The removal of 3 to 5 well volumes (as required) of water from a well. This is done before 

collecting a sample, to ensure that the sample contains no stagnant water and that it is 

representative of the aquifer. (i.e. table measurements pH, and conductivity, if possible.) 

QA 
Quality Assurance. A program set in place to continually monitor the reliability of a process. 

!2A.r 
Quality Assurance Plan. A written protocol defining a laboratory's QA and QC requirements. 

Q.C 
Quality Control. Definite, required steps for monitoring a process, to ensure that the process 

results are correct. 

RCRA 
Resource Conservation and Recovery Act 

R~harge Time 
The amount of time between the end of purging and the point at which the well returns to the 

approximate prepurging level. 

Statement of Work IS OWl 
The system which, along with the APSR system, creates a template for each sampling event. 

Sampling Composite 
Samples taken over a period of time, which are mixed in equal volumes to fonn one sample. 

Sample I.D. 
A unique, six-character number used to identify samples. Samples are entered into the EML's 

LIMS system, along with resultant data. (See bottle set for further clarification.) 

Sample Matrix 
The major constituent of a sample. (e.g., water, soil, leachate) 

Sample Point 
The location from which a sample is taken. 

Site-Specific Groundwater Monitoring Plan 
The plan outlining a site's groundwater monitoring requirements. As is stated in PAD ED 103. 

each site is responsible for developing such a plan which must incorporate all applicable 

regulatory requirements. 
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Specific Conductance 
The conductivity of water, measured at 25 o C. 

Static Water Level 
The elevation of, or depth to, water before purging and sampling. 

Stickup 
The height of a well casing, from the top of the casing to its cement footing. 

Trip Blank 
A blank used to check for volatile organic contamination of samples during shipment. When 
sample bottles are initially prepared for shipment, one is completely filled with laboratory grade 
deionized water. This bottle remains with the other bottles during the shipment and sampling 
steps. The sample is then analyzed as if it were an actual sample. 

TSCA 
Toxic Substance Control Act 
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Facility/Site Codes: 

Matrix Codes: 

Source Codes: 

IDENTIFICATION CODES 

Available through EML 

C- Leachate 
S - Soil 
W- Water 
X- Other 

A-Air 
B - Bottom Sediment 
C- Leachate System 
D - Dewatering/Pressure Relief 
G - Generation Point 
I- Surface Water Impoundment 
L - Lake or Ocean 
M - Gas Condensate 
N- Noise 
0- Outfall 
P- Preaeatment Facility 
R - River/Stream/Brook 
S - Soil 
U - Influent 
T- Effluent 
X- Other 
Z- Stormwater 
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Temperature 

OF ~ 

40.0 4.44 
41.0 5.00 
42.0 5.56 
43.0 6.11 
44.0 6.67 
45.0 7.22 
46.0 7.78 
47.0 8.33 
48.0 8.89 
49.0 9.44 
50.0 10.0 

Length/Depth 

J:nffie.s 
1 
2 
3 
4 
5 
6 

CONVERSION CHARTS 

(oF- 32) * 5/9 = °C) 

OF ~ aF ~ 
51.0 10.6 61.0 16.1 
52.0 11.1 62.0 16.7 
53.0 11.7 63.0 17.2 
54.0 12.2 64.0 17.8 
55.0 12.8 65.0 18.3 
56.0 13.3 66.0 18.9 
57.0 13.9 67.0 19.4 
58.0 14.4 68.0 20.0 
59.0 15.0 69.0 20.6 
60.0 15.6 70.00 21.1 

.&.e.! J:nffie.s .&.e.! 
0.08 7 0.58 
0.17 8 0.67 
0.25 9 0.75 
0.33 10 0.83 
0.42 11 0.92 
0.50 12 1.00 

Purge Volumes 1 Casing (or well-bore) Volume (Gallons)= n* r'* h * 7.48 

where n = 3.14 
r =radius of well casing (or well-bore) in feet 
h = height of water column in well in feet 
7.48 =value used to convert cubic feet into gallons 

OR For a I" diameter well casing- 1 casing volume (gal.)= 0.04th 
For a 2" diameter well casing- l casing volume (gal.)= O.l63h 
For a 4" diameter well casing- 1 casing volume (gal.)= 0653h 
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SPECIFIC CONDUCTIVITY CHART 

T=lO m 

T =11 m 

T =12 m 

T =13 m 

T =14 m 

T =15 m 

T =16 m 

T =17 m 

T =18 m 

T =19 m 

T =20 m 

T =21 m 

T =22 m 

T =23 m 

T =24 m 

Tm=25 

K 25 = ~ (0.002 (25- TJ) + ~ 

K2s=~(0.3) + ~ 
K25=~(0.28) + ~ 
K25=~(0.26) + ~ 
K25=~(0.24) + ~ 
K25=~(0.22) + ~ 
K25=~(0.20) + ~ 
K25=~(0.18) + ~ 
K25=~(0.16) + ~ 
K25=~(0.14) + ~ 
K2s=~(0.12) + ~ 
K25=~(0.10) + ~ 
Kzs=~(0.08) + ~ 
K2s=~(0.06) + ~ 
K25=~(0.04) + ~ 
K25=~(0.02) + !<, 
K2s=~(0.00) + ~ 

NOTE: ~=Conductivity Measurement 
T m =Temperature Measurement 
K25 = Specific Conductance 
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PROPER SAMPLING PROCEDURE 
40 ML. VOA VIALS 

Careful sampling techniques must be used to obtain a representative sample 
for the analysis of volatile organic compounds (VOAs). As the name 
suggests, these compounds will volatilize from the water sample upon 
exposure to air. Therefore, the exposure time must be minimized. 

Sample contamination may easily occur if the samples are exposed to a 
source of volatile organics. Extra quality control procedures are used to 
avoid this possibility, and to detect contamination if it has occurred. 

Step 1: 

:\OTE: 

Carefully remove teflon septu1,1 cap, being careful not to allow 
the cap to contact potenti:!l contaminants. 
Vial must not be opened before sampling. If the vial and/or 
cap appears defective, call EML. The vial should be open 
for a minimum amount of time (no longer than 3 
minutes). 

CAP 

~ SEPTUM 

----VIAL 
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Step 2: 

Step 3: 

Carefully fill vial \Vith sample until a meniscus (mound of 
water) forms on top. Avoid shaking or agitating the 
sample, as this may cause volatiles to vaporize. 

~MENISCUS 

::> 

Carefully replace the septum and cap on the meniscus. This 
will force a small amount of water off the top. Check the 
sample for air bubbles. If bubbles are present, remove the 
cap, top off the sample, and repeat Step 3. (generally to a 
maximum of 3 times.) 
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Field Information Form Checklist 

__ 1) Purge date 

__ 2) Start purge 

__ 3) Elapsed hours 

__ 4) Casing volume 

__ 5) Volume purged 

Complete. 

Complete (24-hour clock). 

Record this in tenths of hours; the time from 
start of purge to the end of purge. 

Actual volume present in well casing before 
purge in nearest \t). gallons. 

The actual number of gallons to nearest !h 
gallon of volume of water purged. 

6) Purging and sampling equipment 

7) Field measurements 

Purging: Is equipment dedicated, what type of pump or 
device is it, what is the tubing constructed of? 

Sampling: 

Filtering 
Devices: 

Well Elevation: 

Depth to Water: 

Groundwater 
Elevation: 

Well Depth: 

Is this equipment dedicated, what type of device 
or pump, what materials is it constructed of? 

Indicate type of device used; in-line cartridge, 
pressure, vacuum (peristaltic pump).· 

Must be recorded to the nearest hundredth of a 
foot, and must be asterisked (*) in the 
comments section, clearly referencing where the 
information was obtained. 
Recorded to the nearest hundredth of a foot. 

· Must be recorded to the nearest hundredth of a 
foot. 

An asterisk notation (*) should be recorded in 
the Field Comments Section, clearly referencing 
where the information was obtained if it was not 
obtained in the field during that event. 
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8) Field Comments 

pH/Spec. 
Conductivity 
Temperature: 

Sample Appearance: 

Weather 
Conditions: 

Other 
Comments: 

Sampler 
Certification: 

Record to 3 significant figures. SC must be 
read at 25 a C or temperature compensated. 

Should be descriptive. Note appearance (e.g., 
physical, liquid, aqueous etc.), odor and color. 

Wind speed, direction, precipitation, outlook 
(cloud cover). 

All sources of asterisked (*) information, purge 
conversions, duplicate field readings, etc .. 

Must be dated, complete, neat, printed 
employer, and signed. 
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Information on Chain-of-Custody Checklist 

__ 1) Sample Point Source code first then sample point designation. 
Must be correct I.D. Designation must be 
legible and correct. 

__ 2) Sample Date Complete year/month/date. 

__ 3) Sample Time Complete (24 hr. clock). 

__ .4) Filtering Information Should be circled and agree with S.O.W./bottle 
information. 

__ 5) ENS Number Must be in agreement with S.O.W. and sample 
I. D.'s. 

__ 6) Chain-of-Custody Chronicle Must sign, date, log AquaPak, condition and 
seal number. 
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USE OF A FLOW CELL AND ADDITIONAL 
REFERENCE PROCEDURES: 

Eh DO AND ALKALINITY 

Additional measurements are required in different areas of the country for three 
additional field parameters: oxidation-reduction potential (Eh), alkalinity and dissolved 
oxygen. Oxidation reduction potentials (Eh) are useful for predicting the migration of 
contaminants in groundwater and surface water. Dissolved oxygen is necessary for the 
survival and growth of many aquatic organisms. Its absence promotes the production of 
toxic materials from anaerobic decay of organic matter. Alkalinity is a general indicator 
of groundwater quality. It is a quantitative measurement of the ability of a sample to 
react with strong acid to a designated pH. 

ASTM procedures for these methods have been included for guidance in completing the 
analysis of these field parameters. In addition, a description of a recommended procedure 
for use of a flow cell has been included for those sites that want to use this procedure. 

Use of a Flow Cell for Field Measurements 

Use of a closed flow-through cell in obtaining reliable field measurements helps minimize 
such interferences as heating or cooling, turbulence and atmospheric gas exchange. 
Representativeness of groundwater's pH, Eh, conductivity, dissolved oxygen and 
temperature measurements may be improved by use of a flow cell. Fewer chemical and 
physical changes are thought to occur with the use of a flow cell. 

Procedure: 

I. The pump outlet is connected to the inlet of the flow cell. 

2. Calibrated electrodes are inserted into the flow cell. 

3. The pump is turned on and water pumped through into a container where calibrating 
solutions and buffers are submerged to allow them to reach sample water temperature. 
These solutions should be +/- 10 degrees of the sample temperature. 

4. After temperature equilibrium has been achieved, the electrodes shall be recalibrated. 

5. Flow rate through the cell should not be more than one liter per minute to prevent 
inaccurate pH readings caused by static charge effects of water moving through small 
opemngs. 

6. Electrode calibration should be rechecked just before sampling. 

7. The pump should be shut off, tubing disconnected and the electrodes removed from the 
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flow cell. 

8. The flow cell should be cleaned with distilled water and then preparation for sample 
collection begun. 

9. Use of a closed flow cell should be documented on the Field Information form 
comments section. 
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ALKALINITY 

Method 310.1 (Titrimetric, pH 4.5) 

STORET NO. 00410 

S.:op< and Application 
1 1 This method is applicable to d.rinking. surface, and saline waters, domestic and industrial 

wastes. 
1.2 The method is suitable for all concentration ranges of a.lk1liruty; however, appropri.o.u aliquots should be used to avoid a titration volume greater than SO mi. 
1J Automated titrimetric analysis is equivaleot. 
Summa!)' of Method 
11 An unaltered sample is titrated to an electrometrically determined eod point of pH 4.5. The sample must not be filtered, diluted, concentrated, or altered in any way. 
Cmnments 
J 1 The sample should be refrigerated at 4'C and run as soon as practical. Do not open wnple bottle before analysis. 
3.2 Substances, such a.s salts of weak organic and inorganic acids present in large amounts, nuy cause interference in the electromeuic pH measurements. 
JJ for samples having high concentntions of mineral acids, such as mine wa.stes· and associated- receiving waten, titnte to an electromeuic eodpoint of pH 3.9, using the procedure in: 

Anru.al Book of ASTM Sl411dards, Part 31, "Water", p 115, D-1067, Method D. (1976). H Oil and grease, by coating the pH electrode, nuy also interfere, cau.Sing sluggish 
respo~. 

AppMatus 
4 I pH meter or electrically operated titntor that uses a glass electrode and can be read to 0.05 pH units. Standardize and calibrate according to manufacturer's instructions. If automatic tcmpcratcre compens.ation is not provided, ma.ke titration at 25 ±2' C. 4.2 Use an appropriate sized vessel to keep the air space above the solution at a minimum. Use a rubber stopper fined v.ith holes for the glass electrode, reference electrode (or =bination electrode) and buret. 
U Magnetic stirrer, pipets, flasks and other standard labontory equipment. 44 Burets, Pyrex SO, 25 li..Dd I 0 mi. 
Ragents 

5.1 Sodium carbonate solution, approximately 0.05 N: Place 2.5 ±0.2 g (to nearest mg) Ka,CO, (dried at 250'C for 4 houn and cooled in desiccator) into a I liter volumetric flask and dilute to the mule. 

\;::-o,ed for 1\'PDES 
.u.,oj 1971 

:.:.:or.>J revtsion 1978 
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pH 

Method 150.1 <Electrometric) 

I. Scope and Application 

STOREr NO. 

Determined on site 00400 

IAOOnioey 00403 

I. I This met hod is a pp !ica b 1 e to drinldn g. surface. fWd uline Wllren, domestic and industrial 

wastes and acid rain (atmospheric deposition). 

2. Summary of Method 

2.1 The pH of <11 ump1e is determined e1ectrometrically using either a gla.ss dectrode in 

combination with a reference potential or a combination electrode. 

3. Sample Handling and Preservation 

3.1 Samples should be analyzed as soon as possible preferably in the field at the time of 

wnpling. 

3.2 High-purity water.; and water.; not at equilibrium with the atmosphere are subject to 

changes when exposed to the atmosphere, therefore the &ample cnnuinen should be 

filled completely and kept ~ed prior to anAlysis. 

4. Interferences 

4.1 The glass electrode, in general, is !lOt subject to solution inttrl"en:nces from color, 

rurbidity, colloidal maner, oxidants, reductallts or high ulinity. 

4.2 Sodium error at pH levels greater than 10 can be reduced or elimin•ted by using a "low 

sodium error" electrode. 

4.3 Coatings of oily material or particulate maner can impair electrode response_ These 

coatings can usually be removed by gentle wiping or detergent ...-ashing. follo..-ed by 

distilled water rinsing. foul additional treatment with hydrochloric acid (I + 9) may be 

ll=-Y to remove any remaining film. 

4.4 Temperature effects on the electrometric measurement of pH arise from r...o wun:es. 

The first is caused by the change in electrode output at various temperatures. This 

interference can be ron trolled with instruments hAving t= perature com peru.& tion or by 

cal..ibrati..ng the electrode-instrument 5)'$tem at the temperature of the wnples. The 

seccnd wurce is the change of pH inherent in the u.mple at various temperatures. This 

=-or is u.mple dependent and aru\Ot be controlled. it llhould therefore be Doted by 

reponing both the pH and temperature at the time of anAlysis. 

S. Apparatus 

5.1 pH Meter-labontory or field model. A wide variety of instruments are ccmmerci.o..lly 

ava.il.able with various specifications and optional equipmenL 

Approved for NPDES 

illued 1971 

EdJtonal revision 1978 and 1982 



.. ·here: 
A = ml standard acid 

N = normality sundard acid 

1.2 Potentiometric titration of low aile alinity: 

T ··' al.k.&linity m~'l CaCO "' (2B -2 x N x 50,000 
o.... • "" ' of u.mple 

where: 
B ~ ml titnnt to ftnt recorded pH 

C = total ml titrant to reach pH 0.3 units lower 

N = normality of acid 

Precision and Acx:uncy 

!.I Forty analysts in seventeen l1boratories analyzed synthetic water samples containing 

increments of bicarbonate, with the followins results: 

lncmnmt "' Precision u Acxuracy u 

A!Winiry Su.nd.anl Deviation Bias, Bias. 

mVJitcr. CaC01 mg!liter, eaco, % mg/1~· eaco, 

8 1.27 + 10.61 +0.85 

9 1.14 +21.19 +2.0 

113 5.28 - 8.19 -9.3 

119 5.36 - 7.42 -8.8 

TV-'PCA Method Study 1, Minenland PhysiCAl An.alyses). 

&.2 1n a single laboratory (EMSL) using surface water san: pies at an avenoge concentration 

of 121m& CaCO,II, the standard demtion was ±3. 

Blblloaraphy 

I. Sundard Methods for the Examination of Water and Wastewater, 14th Edition, p 278, 

Method403, (1975). 

l.. Annu.a.J Boo I: of ASTM Standards, Part 31, "Water", p 113, D-1~7. Method B, (1976). 
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OXYGEN, DISSOLVED 

Method 360.1 (Membrane Electrode) 

STORET NO. 00299 

I Scope and Applicotior. 

1.1 The probe method for c!i=lvW OJtyzen is recommended for those umples contAining 

tru~terials which interfere with the modified Wi.n.lder procedure such ~~..> sulfite. 

thiosulfate, polythionate, mercoptans, free chlorine or hypochlcrite., orpnic substanoes 

readily hydrolyzed in alkaline solutions, free iodine, intmv c:olar or turl>idity l!l>d 

biological floes. 

1.2 The probe method is recommended as a substitute for the modified Winkler procedure in 

monitoring of streams, lakes, outfalls, etc., where it is desired to obtain a cootinuous 

record of the dis~olved oxygen content of the water under observation. 

1.3 The probe method may be uw:l as a substitute for the modified Winkler procedure in 

BOD determinations where it is desired to perform nondestructive DO meuur=enu oo 

a sample. 

1.4 The probe method may be used under any circumstances as a substitute for the modified 

Winkler procedure provided that the probe iuelf is standardized !~i&inst the Winkler 

method on samples free of interferin& llUiteri&.ls. 

1.5 The eleot.ronic readout meter for the output from dissolved oxygen prQbes is nbrnally 

calibrated in convenient sale (0 to 10, 0 to IS, 0 to :W m&fl for eumple) with-a 

sensiti,ity of approximately 0.05 m&fliter. 

2. Summar)" of Method 

2.1 The most common instrumental probes for determ.ination of dissolved oxygen in w:>ter 

are dependent upon electrochemiCAl reactions. Under steady-sate cood.itions, the 

current or potential C.lln be correlated "'ith DO concentrations. Interfacial dynamics at 

the probe-umple interface are a factor in probe response and a si&nific.llnt degree of 

interfacial turbulence is necessary. For precision performance, turbulence should be 

constant. 

3. Sample Ho.ndling and Preservation 

3.1 See 4.1, 4.2, 4.3, 4.4 under Modified Winkler Method (360.2). 

4. Interferences 

4.1 Dissolved organic materials are not known to interfere in the output from diuolved 

oxygen probes. 

4.2 Dissolved inorganic salts are a factor in the performance of d.i.uolved oxyeen probe. 

4.2.1 Probes "'ith membranes respond to partial pressure of oxygen which in turn is a 

function of dissolved inorganic salts. Conversion factors for seawater lllld bra.clcish 

waters may be ca..!culated from dissolved oxygen s.aturation venus Winiry data. 

Conversion factors for specific inorganic salts may be developed experimentally. 

Approved for NPDES 

!<sued 1971 
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6.4.1 Prepare a series of st.and3rds by diluting suitable volumes of stock solution to 100.0 
rnJ with distilled water. The folloo.ing dilutions a.re suggested: 

7. Procedure 

ml of Stock 
Solution 

!.0 
2.0 
4.0 
6.0 
8.0 

10.0 
18.0 
20.0 

Cone .. mg.ll u C..CO, 

10 
20 
40 
60 
80 

100 
180 
200 

7.1 No advance sample preparation is required. Set up manifold as shown in Figure I. 
. 7.2 Allow both colorimeter and recorder to warm up for 30 minutes. Run a N5eline with all 

reagents, feeding distilled water through the sample line. Adjust clvk current and 
operative opening on colorimeter to obtain suble baseline. 

7.3 Place dtstilled water wash tulxs in alternate openings on sampler and set sample timing 
at 2.0 minutes. 

7.4 Place working standards in sampler in order of decreasing concentration. Complete 
filling of sampler tray with unknown samples. 

7.5 -Switch sample line from distilled water to sampler and begin analysis. 
8. Calculation 

8.1 Prepare standard curve by planing peak heights of processed standards against Jrno .. 11 
concentrations. Compute concentution of samples by comparing sample peak heighu 
with standard curve. 

9. Precision and Accuracy 
9.1 In a single laboratory (EMSL), using surface water samples at concentrations of 15, 57, 

154, and 193 mg/1 as C.. CO, the standard deviation WIU t0.5. 
9.2 In a single laboratory (EMSL), using surface water samples at concentrations of 31 and 

149 m&/1 as C..CO, recoveries were 100% and 99%, respectively. 

Blbliogr~~pby 

I. Technicon Auto Analyzer Methodology, Bulletin 1261, Technicon Controls, Inc., Chauncey, 
N.Y. (1961). 

2. Standard Methods for the Examination of Water and Wastewater, 14th Edition,, p 278, 
Method 403 (1975). 
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CO~"DUCIANCE 

Method 120.1 (Specific Conductance, m:n.hos 111t lS"C) 

STORET NO. 00095 

l. Srope and Application 
1.1 This method is applicable to drinking, suruce, and wine w:u.es, domestic and indw

ci.a.l wastes and acid rain (atmospheric depo$ition). 
2. Summary of Method 

2.1 The specilic conductance of a sample is measured by we of a ~lf-comained conductivity 
meter, Wheatstone bridge· type, or equ.ivalenL 

2.2 S=ples are preferable analyzed at 25•c. If not, te:mprature rorrectioru llrfm.ade and 
'results reponed at 25°C. 

3. Comments 
3.1 Irutrument must be sta.nd.artfued with KO solution before daily we. 
3.2 Conductivity cell must be kept dean. 
3.3 Field measurements with comparable instruments are reliable. 
3.4 Temperature variations and corrections represent the largest wuro: of potential error. 

4. Sample Handling and Preservation 
·!.1 Analyr.es can be perforTDed citha in the field or Laboratory. 

4.2 If analysis is not completed within 24 boun of sample collection, ·IWilple should be 
filtered through a 0.45 micron filter and stored at 40C. Filla and apparatus mwt be 
washed with high quality distilled wata and pre-rinsed with .ample before we. 

5. Apparatus 
5.1 Conductivity bridge, range I to I 000 ~o per centimeter. 
5.2 Conductivity cell, cell constant 1.0 or micro dipping type ccll with 1.0 comtant. YSl 

•34<l3 or equivalent. 
5.4 Thamometer 

6. Reagenu 
6.1 Stand;ud potassium chloride solutions, 0.01 M: Dillolve 0.7456 gm of pre-dried (2 hour 

at 105"C) li.O in distilled water and dilute to l liter at 25°C. 
7. Cell Calibration 

7.! The analyst should use the standard potassium chloride solution (6.1) and the table 
below to ched the ac.cun~cy o! the ccll corutant and conductivity bridge. 

Approved !or 1\PDE..S 
luued 1971 
Uitorial rrnlion. 1982 
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I Conductivity 0.01 m KCl 

•c 

8. Procedure 

21 
22 
2S 
24 
25 
26 
27 
28 

MicromhosJcm 

1305 
1332 
1359 
1!86 
14l3 
lHl 
H68 
1496 

8.1 Follow the direction of the nunufacturer for !.he operation ollhe instrument. 8.2 Allow s...mples to come 10 room temperature (23 to 27'"C), if pouible. 8.5 Determine the temperature of samples within O . .s•c. If lhe tempenture of the s...mpks i.s not 2.5°C, make temperature correction in accord;mcr wilh the instruction in Secrion 9 to convert reading to 2.5". 
9. Calculation · 

9.1 The:se temperature corrections are based on the sundard KQ K>lution. 9.1.1 If the temperature of the sample is below25°C, add~ of !.he reading per degree. 9.1.2 If the temperature i.5 above 250C, subtr.I.Ct ~of the reading per degree. 9.2 R_epon results as Specific Conductancr.II%Ilhoslcm at2.5°. 10. Precision and Accuracy 
I 0.1 Forty-one analysts in 17 laboratories ;malyzed six synthetic wa.ter samples containing increments of inorg;tnic salts, with the following results: 

Incre:me:nt as Pre:UioD u A.ccun.cy ... Spcc1fic O:md ucun"" St.anchrd De vi& rion BW, Bia£. 
% L<llhos/cm 

100 7.55 -2.02 -2.0 106 8.14 -0.76 -0.8 808 66.1 -3.63 -29.3 MS 79.6 -4.54 -31.5 1640 106 -5.36 ~7.9 1710 119 -5.03 ~6.9 
(FW'PCA Method Study I, Mia era! and Phy>ical An..a.lyses.) 

10.2 In a single J.boratory (EMSL) using surlace water sample-s with an average conductivity of 556 jJTnhos/crn at 25°C, the standard deviation was ±6. 
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!. The procedure to be used for this determination is found in: 
Annual Book of ASTM Standards Pan !I, "Water," St.and.ard Dl !25-54, p. 120 (1976). 

2. Standard Methods for the Ex.amination of Water and Wastewater, 14th Edition, p. 71, 
Method 205 (1975). 
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ALKALI?'.TIY 

!\fethod 310.2 (Colorimetric, Automated, Methyl 0f'll..!lge) 

STORET NO. 00410 

S.:op<: and Application 

1.1 Thi5 automated method is applicable to drinking, swface. wd £aline watcn, domestic 

&nd industrial wastes. The applicable r&nge is 10 to 200 m£11 as eaco,. 
1.2 This method is not an approved NPDES method 115 cited in the Feden.l Register 

December l, 1976 for samples containing tw-bidity or color. 

Summary of Method 

2.1 Methyl or&nge is used as the indicator in this method beeR= its pH range is in the Uine 

range as the equivalence pouit for tot.a.lalhljnity, and it lw a distinct color clwlge that 

un be easily measured. The methyl orange is dissolved in 11 weak buffer at a pH o( 3.1, 

just below the equivalence point.. to that any addition of alkalinity causes 11 loss of color 

directly proportionAl to the amount ofalUlinity. 

5.ample Handling and Preservation 

3.1 Sample should be refrigerated at 4'C and run as won as practiw. Do not open umple 

bottle before analysis. · 

Interferences 

4.1 Sample turbidity and color may interfere with this method. Turbidity mu.st be removed 

by filtration prior to analysis. If u.mple is filtered, this method is c.ot approved for 

NPDES monitoring. SJi.mple color that absorbs in the photometric range used "'ill also 

interfere. 

Apparatus 

5.1 Technicon AutoAnalyzer consisting of: 

5.1.1 Sampler l. 
5 .1.2 Manifold. 

5.1.3 Proportioning pump. 

5.1.4 Colorimeter equipped "'ith 15 mm tubular flow cell 11nd 550 nm filters. 

5.1.5 Rec.:>rder equipped ... ith r&nge expander. 

Rugents 

6.1 Methyl Orange: Dissolve 0.125 g of methyl orange in !liter of distilled water. 

6.2 pH 3.1 Buffer: Dissolve 3.1047 g of potassium add phthalate in distilled water and add 

87.6 ml 0.1 N HO and dilute to !liter. Sable for one week. 

6.3 Methyl Orange-Buffered Indicator: Add !liter of pH 3.1 buffer (6.2) to 200 ml methyl 

orange solution (6.1) and mix well. Sable for 24 hours. 

6.4 Stock Solution: Dissolve 1.060 g ohnhydrou.s wdium carbonAte (ove:n-<l.ried at 250"C for 

4 hours) in distilled water and dilute to 1000 ml. 1.0 ml - 1.00 mg C.. CO,. 

~moved for NPDES 
Wued 1971 

L:.::ona1 mision 1974 
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Broad variauon.s in the Kinds and concentrations of s.alts in samples~ make the 
use of a men1brane probe d1fTicult. 

4.3 Re.1ctive compounds can interfere with the output or the performa.n~ of dis.sclve<l 
oxygen probes. 

4.3.1 Re.acuve gases which pass through the membrane probes may interfere. For 
exll!l1ple, chlorine will depolArize the cathode and cause a high probe..,utpuL 
Long-term exposures to chlorine will coat the anode with the chloride of the anode 
mew and eventually desensitize the probe. Alkaline samples in which free chlorine 
does not exist "ill not interfere. Hydrogen sulfide will interfere with mernbnne 
probes if the applied potential is gruter than the half-wave potential of the sulfide 
ion. If the applied potential is less than the h.alf-wave potential, an interfering 
reaction will not occur, but coating of the anode with the sulfide of the anode metal 
can Lake place. 

4.4 Dissolved oxygen probes are temperature sensitive, and temperature compensation i.s 
normally provided by the manufacturer. Membnne probes have a temperature 
coefficient of 4 to 6 per~ntiC dependent upon the membrane employed. 

5. Apparatus 
5.1 'No specific probe or accessory is especially recommende<l as superior. However, probes 

which have been evaluated or are in use and found to be reliable are the Weston & Sack 
DO Analyzer Model 30, the Yellow Springs Instrument (YSI) Model 54, and the 
Beckman Field lab Oxygen Analyzer. 

6. Calibration 
Folfciw manufacturer instructions. 

·. 

7. Procedure 
Follow manufacturer instructions. 

8. Calculat!on 
Follow manufacturer instructions. 

9. Precision and Ae<:uncy 
Manufacturer's specification claim 0. 1 mg/ I repeatability with : 1% ae<:uracy. 

Bibliography 

1. SLandard Methods for the Examination of Water and Wastewater, 14th Edition, p 450. 
Method 422F (1975). 
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6. 

7. 

5.2 Glass electrode. 
5.3 Referen<:<! electrode--a u.lomel, silver-silver chloride or other reference electrode of c.onsunt potential may tJ.e used. 

NOTE 1: Combination electrodes ine<Jrponting both measuring and reference functions are ronvenient to us.o and ue available o.ith solid, gel type filling !IlAteri:ili that require minimal main 1 enance. 
5.4 Magnetic stirrer a.nd Teflon<oated stirring bar. 
5.5 Thermometer or temperature sensor for automatic compensation. Reagents 
6.1 Primary stAndard buffer salts are available from the NatioruJ Bureau of Standards a.nd should tJ.e used in situations where extreme accuracy is ncce:ssary. 6.1.1 Preparation of reference solutions from these salts require some special precautiO!ll and handling'" such a.s low conductivity dilution watc", drying ove:n.s., and carbon dioxide free purge gas. Thes.e solutions should he repl.s.ced at least once ·each month. 

6.2 Secondary sundard buffers IIUY be prepared from NBS salts or purchased as a solution from c.o=erci.al vendon. Use of t.bese co=ercially available solutions, that h.ave been validAted by C<Jmpa.rjson to NBS st£ndards, are recommended for routine use. UJ.i bra tion 
7.1 B=use of the ..;de variety of pH meters and accessories, detailed operating procedures cannot tJ.e incorporated into this method. Each analyst must he acqUAinted ..;th the operation of each system and familiu ..;th all inst.ruiDent functions. Speci.a.l attention to ·care of the electrodes is reco=ended · · 7.2 Each instrument/electrode system must be calibnted at a minimum of rwo points that bracket the expected pH of the samples Md are approltimatcly. three pH units or more apart. 

7.2.1 Various instrument designs may involve we of a ''bal.o.nce" or "standardize" dial and/or a slope adjustment IllS outlined in the manufacturer's instructions. Repeat adjustments oo succ=ive portions of the two buffer solutions IllS outlined in procedure 8.2 until rc::adinp arc within 0.05 pH units of the buffer solution va.lue. 8. Procedure 
8.1 St.a.nc!Ardize the meter and electrode system a.s outlined in Section 7. 8.2 Place the :wnple or buffer solution in a clean glass beaker using a sufficient volume t.o cover the sensing elements of the electrodes and to give adequate cleu10ce for the magnetic stirring bar. 

8.2.1 If field measurements are being l!lll.de the electrodes may he immers-ed directly in the sample st.ream to an adequate depth a.nd moved in a manner to insure sufficient sample movement acr= the electrode sensing element IllS indicated by drift free ( < 0.1 pH) re:adinp. 
8.3 If the sample tempenrure diffen by more t.h.an 2'': from the buffer solution the measurerl pH values must tJ.e corrected. Instruments are equipped ..;th automAtic or lllJI.Ilua.l 

"'National Bureau of Standards Special Publication 260. 
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compensators th.at elc:ctronica.l.ly a.djust for tempc111ture differences. Refer to 

IDJUlufacturer's instructions. 

8.4 After rinsing and gently wiping the electrodes, if n=ss.ary, im.mm.e them into the 

s.am pie beaker or U1D p le rueam and stir 11 t a constant rate to provide homogeneity !IDd 

suspension of rolids. lUte of stirring should minimize the air trlllSfe:r rate At the air 'MI. tel' 

interface of the s.ample. Note and record s.ample pH and temperature. Repat 

measurement on su=sive volumes of s.amplc until values differ by less thAn 0.1 pH 

units. Two or three volume changes JLre usu.a.l.ly sufficient. 

8.5 For acid rain samples it is most important that the magnetic stirrer is not u•ed. 

Instead, swirl the sample gently for a few &econds after the introd.uaion ol 11¥= 
elecuode(s). Allow the electrode(s) to equilibrate. The air-wa~er interface shou~ 
not be disturbed while measurement is being made. If the sample is not in 

equilibrium with the atmosphere, pH nlues will change as the 

dissolved gases are either absorbed or desorbed. Record sample pH and 

temperature. 

9. UlculJition 
9.1 pH meters read directly in pH units. Report pH to the nearest 0.1 unit and temperature 

to the nearest ·c. 
I 0. Precision a.nd Accuracy 

10.1 Forty-four anal~ts in twenty labonatories analyzed m synthe\ic water IWDples 

conui.ning euct increments of hydrogen-hydroxyl ions, with the follo1Ving results: 

pH Units 

3.5 
3.5 
7.1 
7.2 
8.0 
s.o 

StaDd.ud Deviation 
pH Units 

0.10 
0.11 
0.20 
0.18 
0.13 
0.12 

-'l.29 
-e.oo 
+ 1.01 
-'l.03 
-C.!2 

+0.16 

Accun.cy u 
BW. 

pH Uniu 

-<l.O 1 

+0.07 
..{).002 
..{).01 

+0.01 

(F'WPCA Method Study I ; Millen! II.Dd Pbylico.l Am.lyoes) 

I. 
2. 
3. 

10.2 In a sin&Je labonatory (EMSL), using surface water u.mples at a.n avenage pH of7.7, the 

standJird deviation was ±0.1. 

Biblloif'&phy 
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5.2 Sundard acid (sulfuric or hydrochloric), 0.1 N: Dilute 3.0 rnl C<Jnc H,SO, or 8.3 mJ C<Joc 
HCJ to !liter "'ith distilled water. St.1nd.arc:lize versus 40.0 rnl of0.05 N Na,CO, solution 
Mth about 60 rnl distilled water by titrating potentiometric.ally to pH of about 5. Lift 
electrode &nd rinse into beaker. Boil solution gently for 3-5 minutes under a watch 11w 
cover. Cool to room temperature. Rinse cover glass into baker. Continue titration to the 
pH inflection point. Ulcu!.ate normality using: 

A x B 
53.00 X C 

where: 
A - g Na,CO, weighed into !liter 
B = ml Na,CO, solution 
C - ml acid used to inflection point 

5.3 St.and.ard acid (sulfuric or hydrochloric), 0.02 N: Dilute 200.0 rnl ofO.IOOO N st.truiud 
acid to 1 liter Mth distilled water. St.and.ardize by potentiometric titntion of I 5.0 m1 0.05 
N Na,CO, solution a.s above. 

6. Procedure 
6.1 Sample size 

6.1.1 Use a sufficiently lar1e volume of titrant ( > 20 rnl in a ~ rnl buret) to obuin good 
precision while keeping volume low enough to permit shArp end point. 

6.1.2 For < 1000 mg CaCO,IJ use 0.02 N titn.nt 
6. 1.3 For > 1000 mg CaCO,IJ use 0.1 N titn.nt 
6.1 A A preliminary titntion is helpful. 

6.2 Potentiometric titration 
6.2.1 Place sample in flask by pi petting Mth pipet tip near bottom of flask 
6.2.2 Measure pH of sample 
6.2.3 Add st.andard acid (5.2 or 5.3), being careful to stir thorougb.ly but gently to &!low 

needle to obtain equilibrium. 
6.2.4 Titrate to pH 4.S. Record volume oftitn.nt. 

6.3 Potentiometric titration oflow •lkalinity 
6.3.1 For •lhlinity of <20 mg/1 titrate 100-200 rnl as above (6.2) u.s.iJli • 10 ml 

microburet and 0.02 N acid solution (5.3). 
6.3.2 Stop titration at pH in range of 4.3-4.7, record volume and euct pH. Var 

carefully add titnnt to lower pH eu.ctly 0.3 pH units and record volume. 
7. Ulcuations 

7.1 Potentiometric titration to pH 4.5 

Alhlin.ity, mg/1 eaco, = A X N X 50.000 
ml of sample 

3!0.1·2 



TEMPERATURE 

Method 170.1 (Thermometric) 

STOREr NO. 00010 

I. Scope and Applic::atioc 
1.1 Thi5 method is appliable to d.rinlcing, surface. a.nd u..l.ine waters., domestic a.nd indust:ri.a..l 

wastes. 
2. Summary of Method 

2. I Temperature me:asuremen ts rna y be made ..; th a.ny good Jn.de of mercury-filled or dial 

type =rign.de thermomctet, or & thermi.stor. 

3. Comments 
@ Mea.sur=ent device should be routinely cheded apinst 11 pm:Woc thermometet 

~ed by the Natioc.al Bureau of Standards. 

4. Precision and A~ 
4.1 Precilion and accuracy for this method have not been determined. 

' "Reference 
S.l The pro=:!ure to be used for this determ.ina tion is found in: 

Sundard Methods for the E.umitu~tion of Watet and Wa.steWate:r, I~ Edition, p 12'; 

Method 212 (197S). 

,pproved for ~t'DES 
ls.sued 1971 
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'TUR1JIDITY 
Method 180.1 (Nephelometric) 

STOREr NO. 00076 

1. Scope and Application 

1.1 This method is applicable to drinking, surface, and Wine waters in the range of turbidity 

from 0 to 40 nephelometric turbidity units (N'IU). Higher n.lue:s !!lily be obt.a.U:ed ..-ith 

c!ilution of the s.o..mple. 

NOTE 1: NTU's are considered comparable to the pn:viously reported Formuin 

Turbidity Units (FTU) and Jackson Turbidity Units (JTU). 

2. Summary of Method 

2. 1 The method is based upon a comp...ruon of the intensity of light scattered by the umple 

under defined conditions ..-ith the intensity of light scattered by a nand.lud rdc:&moe 

suspension. The higher the intensity of scattered light, the higher the turbidity. Reo dings, 

in NTU':>, are made in a nephelometer designed a=rding to specifications outlined in 

Appantus. A sandard suspension of Form.u:in., prepared under closely defined 

conditions. is used to calibrate the instrument. 

2.1.1 Formuin polymer is wed u the turbidity reference suspem.ion for water because it 

is more reproducible th.an other types of I!Wld.m:ls pn:vious.ly used for turbidity 

standArds. 

2.-1...2 A co=ercially avo.i.l.able polymer I!WldArd is also approved for use for the 

National Interim Primary Drinking Water Regulations. This standard is identified 

a.s AMCO-AEP A-1 avo.i.l.able from Amco Standard lnt=ation.a.l.lnc. 

3. Sample Handling and Pr=rvatiori 

3.1 Preservation of the sample is not practical; analysis ahould begin u soon o.s possible. 

Refrigeration or icing to 4'C, to minimize tnicrobiological decomposition of wlids. is 

recommended. 

4. Interferences 

4.1 The presence of floating debris and coarse sediments which settle out rapidly will give 

low readings. Finely divided air bubbles will affect the results in a po&itive liWlller. 

4.2 The presence of true color, that is the color of water which is due to dissolved subsunce:s 

which ab&Orb light, will cause turbidities to be low, although this effect is generally not 

signiftcant with finished waters. 

5. Apparatus 

5.1 The turbidimeter shall consist of a nephelometer ..-ith light source far illuminating the 

&ample and one or more photo-electric detectors with a readout device to indicate the 

intensity of light sattered at right angles to the path of the incident light. The 

turbidimeter should be w designed that little ruay light reaches the detectcr in the 

Approved for l'."PDES and SDW A 
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J.b:-:.en~.:c: uf rurb1dW• Jnd )huuld be t
4

ree from "lgnlllt..:;.tnf drtft J.ftcr J 'ihOrt w~trm-ur 
penod. 

5.2 The senSHtvrty ot" the rnstrument should permTt detection of a turbidity ddTerence ofO 02 
unit or kss 10 WJters h.:tvJng turbidities kss than I unit. The Instrument should me: .. L'iure 
from 0 to 40 units turbtdiry. Several ranges will be necessary ro obram both adequate 
coverage and sutlicient senstrrvtry for low turbidities. 

5.3 

5.4 

The sample tubeo> ro be used with the available instrument must be nf clear. c·olurie;. 
glass. They should be kept scrupulously clean, both inside and our. and uiscard~d wh~n 
they become scratched or etched. They must not be handled at all where the light stnkcs 
them. but should be prov1ded with sufficient extra length. or with a protectiVe case. so 
that they may be handled. 
Differences rn physical design oft·· ·'oidimeters will cause differences in measured values 
for turbidity even though the sam· >spension is used for calibration.- To m1n1mize such 
difforences. the following design cr.<:ria should be observed: 
5.4.1 Light source: Tungsten lamp operated at a color temperature betW<Oen 

2200-3COO"K. 
5.4.2 Distance traversed by incident light and >eattered light within the sample tube: 

Total nor to exceed 10 em. 
5.4.3 Detector: Centered at 90" to the incident light path and not to exceed · 3() fr.~ ... 

90". The Dete<:tor. and filter system if used. shall have a SiJ<'Ctr.:d pc-.>k res[X>r 
between 400 and 600nm. 

5.5 The Hach Turbidimeter. Model 2IOO'and 2100 A. is in wide use and has been found tu h<: 
reliable: however. other instruments meeting the above design criteria ar~ acceptable. 

Reagents 
6. I Turbidity-fr"" water: Pass distilled water through a 0.45u pore size membrane lifter tt" 

such ftlteretl water shows a lu\\er turbidity than the t.listilled water. 
6.2 Stock furmazm turbit.lity \US~nsion: 

SDlution I: Di,S<Jive 1.00 g hydraztnc sulfate. (NH,),•H,SO,. in distilled water J11J rlilure 
to 100 ml in a volumetrJc fl;bk. 
Solution 2: DISsolve 10.00 g hcxamethylenetetramme 1n distilled' water and dilute to 100 
ml in a volumetnc llask. 
In a 100 ml volumetr1c ilask, m1x 5.0 m!S<Jiution I with 5.0 ml Solution 2. Allow to 'rand 
24 hours at 25 · 3·c. then dilute to the mark and mtx. 

6.3 Standard formaztn :urbtdlly susp.;nsiun: Dilute 10.00 ml stod turbtdlly 'U'fl<'"""" '" 
100 ml with turbidity-fr<Oe water. The turbidity of this sus[l<'nsion is defined .JS -11) urlll' 
Dilute rortions of rhc ...,t.1ncJard turhidity -.;uspens10n wirh turbidity-free water :r.., 
required. 

6.J.l A new .... rock rur~tdtty 'iu.,rx:nsJon 'ihouhJ he rrt:rareU ea~. . .-h month 1 ht: ,r;,nd:1rd 
turbidity \U\[><n\10[1 and dilute turhidity \talldart.ls should be rrer:~red o,,·ckls h 
di lutJ()n Of [he 'loCk tU rbttJii Y "iU'\pcrl~IOIL 

6.4 The .<\\tfCO-AEP!\-1 -.,tandard :ts "urrli~.:U requtn.:"i no rrcrarJ[\!l!l (lf lillti[HIII rrl{\f 11
' 

u '-ot:. 

I 

I 

\ 
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Procc'.jUr..:: 
-:I T'Jrbldlmetcr (:..~llbr:..tt\!..Jil: The: m;.mu!Jcturer·s operJnng msrrucuons should be fullowcJ. \Ieasure stondards on the turbtdimeter covenng the range of interest. If the instrumec• ,, olreadv ultbroted in stondord turbtdity uni[S. this procedure will check the accuracy of the caltbratton scales. At least one standard should be run en each instrument range to be used. Some tnstruments perm![ adJustments of sensitivity so that scale values will correspond to turbtdittes. Reltance on a manufacturers solid scattenng standard for ,ettlng ov era II mstrument sensiltvtty for all ranges is not an acceptable practJce unless the turbidimeter has been shown to be free of drift on all ranges. If a pre-calibrated scale IS not supplied. then calibration curves should be prepared for each range of the !nstrumenL 
7.2 Turbidirtes less than 40 units: Shake the sample to thoroughly disperse the solids. Wait until air buobl.,; disappear then pour the sample inro the turbidimeter tube. Read the turbtditv dtrectly from the instrument scale or from th<! appropriate calibration curve. 7.J Turbtdttt<!S e.,ceeding 40 umts: Dilute the sample with one or more volumes of turbidity· fre<! water until the turbiditv i·alls below 40 units. The turbidity of the anginal samplers then computed from the turbtdity of the diluted sample aod the dilutton factor. For e.,ample. tf 5 volum.,; of turbidity-free water were ouded to I volume of sample. and the diluted 'omrle showed a turbidity of JO units, then the turbidity of the original samrle was 1~0 untts. 

7.3.1 The Hach Turbidimeter;. Mt>dels 2100 and 2100A. are equipped wirh 5 separate 1cob: 0-0.2. I}..- I 0. 0--100. and 0--1000 NTU. The upper s<:ab are to be us<!d only as tndicotors or reqUired dilutton velum"' to reduce readings to less than 40 NTU. :\OTF. 2: Comparative work performed in the MDQAR bboratory indicat<!S o progrc,,tve error on ":Jmple rurbiditres 1n excess of 40 unitS. 
8. ColcutJtton 

8.1 .\1ulttply "'mrle readings hy arrrorriatc dilution to obtain lin a I reading. 8.2 Report results o.s follows: 

'ITU 

0 0 - 1.0 
I - 10 

10 - .10 
.J<J I 00 

I f)) - .100 
"Iii - I 000 

I r)(XJ 

Prcc!:-.111r1 ,tnJ ,\ccur;Jcy 

Record {0 Ne:are:st: 

0.05 
0.1 
I 
5 

10 
50 

100 

0 l l11 <1 -..ttt-:;1.: l;thor;l!t)ry ( F.\1Sr .), u'1n15 'd!rfacc w;l('-.:r '~tmpks at lt::vt:l.., tll 26. 41. 75 Jnd 180 ·, ll·. !he '-.I.\1\LLHJ llt:VIJ.l\0!!'\ W!..:fl.' () 60. n q4. I 2 J.I\J ~ 7unH-.. rt.:sp~ctrvely. :) ~ \<..:ct!f:lc:. :Ltl;t ;tre n1H ,\v;ul:thk:ll thr' ttmt:. 



I 

Bibliography 

Annual Book of ASTM Standards. Part 31. "Water". Standard 0 1889-71. p 223 ( 1976). 
• Standard Methods for the Exammation of Water and Wastewater. 1-+th Ed!C10n. p 1:• 

Method 214A. ( 1975). 

180. 1-~ 



ENVIRONMENTAL MONITORING 
LABORATORIES rEMLl 

President 

Director, Administration 

Director, Laboratory Operations 

Director, Information Technology 

Senior Environmental Scientist 

Laboratory Manager 

Group Leader 

Supervisor, Account Management 

Sampling Coordinator and Trainer 

Groundwater Laboratory 

WMX Technologies 
3003 Butterfield Road 
Oak Brook, IL 60521 
(708)572-8800 

3l 

Dr. Deborah Hockman 

Barb Hill 

Dr. Roy Gall 

Jean Holley 

John Baker 

Doug Winters 

Diana Strode 

Donna Ingersoll 

Deborah Paluch 

EML 
2100 Cleanwater Dr. 
Geneva, lL 60134 
(708)208-3100 



LIST OF CONTACTS 

Program Manager: 
Name 

Address 

City, State, Zip Code 

Phone Number 

Site Manager: 
Name 

Site Chemist: 
Name 

Lab Technician: 
Name 

Site Address 

City, State, Zip Code 

Phone Number 

Consultant: 
Company 

Personnel: 
Name 

Name 

Company Address 

City, State, Zip Code 

Phone Number 
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Sampling Trainer: 
Name 

Company Name 

Address 

City, State, Zip Code 

Phone Number 

Subcontract Lab: 
Company Name 

Contact 

Company Address 

City, State, Zip Code 

Phone Number 

ECO: 
Name 

Address 

City, State, Zip Code 

Phone Number 

Courier: 
Company 

Contact 

Phone Number 

Well Wizard® Trouble Shooting (800) 624-2026 
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EML RECOMMENDATION FOR SAMPLING AND 
PRESERVATION OF SAMPLES 

ACCORDING TO ANALYTE1 

Measurement Minimum Vol. Container' Preservative3
.4 Holding Time5 

Req. (mll 

100 Physical Properties 

Color 50 p Cool, 4 oc 48 hrs. 

Conduc~nce 100 p Cool, 4 oc 28 days 

Hardness 50 p HN03to pH<2 6mos. 

Odor 200 G only Cool, 4 oc 24 hrs. 

pH 25 p Cool, 4 oc Analyze 
Promptly Upon 

Receipt 

Residue 

Filterable (TDS) 500 p Cool, 4°C 7 days 

Nonfilterable 500 p Cool, 4 oc .7 days 
(TDS) 

Total (TS) 500 p Cool, 4°C 7 days 

Settleable Matter 1000 p Cool, 4° C 48 hrs. 

Turbidity 100 p Cool4o C 48 hrs. 

200 Metals 

Dissolved 500 p Filter on site 6mos. 
HN03 to pH<2 

Total 500 p HN03 to pH<2 6mos. 

Chromium VI 200 p Cool, 4° C 24 hrs. 
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Mercury 

Dissolved 100 p Filter HN03 28 days 
to pH<2 

Total 100 p HN03 to pH<2 28 days 

300 Inorganics. Non-Metallics 

Acidity 100 p Cool, 4 ac 14 days 

Alkalinity 100 p Cool, 4 oc 14 days 

Bromide 100 p None Req. 28 days 

Chloride 50 p None Req. 28 days 

Cyanides 500 p Cool, 4 ac 14 days 
NaOH to pH>l2 

-D.6g ascorbic acid6 

Fluoride 100 p None Req. 28 days 

Nitrogen 

Ammonia 100 p Cool, 4°C 28 days 
H2S04 to pH<2 

Kjeldahl, 100 P,G Cool, 4°C 28 days 
total H2S04 to pH<2 

Nitrate/Nitrite 100 P,G Cool, 4°C 28 days 
H2S04 

Nitrate 100 P,G Cool, 4 ac 48 houtS 

Nitrite 100 P,G Cool, 4 ac 48 hours 

Ascorbic should only be used in the presence of residual chlorine. 
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Phosphorus 

Onhophosphate, 50 G Filter on site 48 days 
dissolved Cool, 4'C 

Total 50 P,G Cool, 4,C 28 days 
H2S04 to pH<2 

Silica 50 p Cool, 4 'C 28 days 

Sulfate 50 p Cool, 4°C 28 days 

Sulfide 500 P,G Cool, 4,C 7 days 
add 2 mi. zinc 

acetate plus 
NaOH to pH>9 

300 SVOA Methods 

GC/MS SVOA 1000 G only Cool, 4 oc Extract 
organics: BNA w{feflon® within 7 days, 
PCBs, PAHs, and/or analyze within 
Pesticides 40 days 

GC Pesticides/ 1000 G only Cool, 4 oc Extract 
herbicides w{feflon® within 7 days, 

analyze 
within 40 days 

HPLCSVOA 1000 G only Cool, 4 oc Extract 
organ1cs w{feflon® within 7 days, 
Ex: carbonates analyze 

within 40 days 

400 Organics 

BOD 1000 P,G Cool, 4 oc 48 hrs. 

COD 50 P,G Cool, 4 oc 28 days 
H2S04 to pH<2 

Oil and grease 1000 G only Cool, 4'C 28 days 
HCl to pH<2 
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Total Petroleum 1000 G only Cool, 4'C 28 days 
Hydrocarbon HCl to pH>2 

Organic carbon 25 P,G Cool, 4'C 28 days 
H2S04 or 

HCl to pH<2 

Phenolics 500 Gonly Cool, 4'C 28 days 
H2S04 to pH<2 

Total Organic 1000 G Cool, 4'C 28 days 
Halogen HN03 to pH<2 

or H2S04 

400 VOA Methods 

Volatile organics 4-40 ml G only HCl and 14 days 
(VOA) vial Teflon® lined Cool, 4'C 

septum caps to pH<2 

Purge able 4-40 ml G only Cool, 4 'C 14 days 
Halocarbons vial w/ septum 
only caps 

Purgeable 4-40 m1 G only HCl and 14 days 
Aromatic vial w/ Cool, 4'C 
Hydrocarbons septum caps to pH<2 

Acrolein and 4-40 ml G only Cool, 4'C 14 days 
acrylonitrite vial w/ Adjust pH to 

septum caps 4-5 
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1. More specific instructions for preservation and sampling are found with each procedure as 
detailed in this manual. A general discussion on sampling water and industrial wa;;tewater may 
be found in ASTM, Part 31, p. 72-81 (1976) Method D-3370 and 40 CFR Part 136. 

2. Plastic (P) or Glass (G). For metals, polyethylene with a polypropylene cap (no liner) is 
preferred. 

3. Sample preservation should be performed immediately upon sample collection. For composite 
samples, each aliquot should be preserved at the time of collection. When use of an automated 
sampler makes it impossible to preserve each aliquot, then samples may be preserved by 
maintaining at 4 o C until compositing and sample splitting is completed. 

4. When any sample is to be shipped via air transportation, (e.g., Federal Express), the package 
must comply with the International Air Transportation Association (lATA) Dangerous Goods 
Regulations. The person offering such materials for transportation is responsible for ensuring 
such compliance. Specific instructions are included in each AquaPak. 

5. Samples should be analyzed as soon as possible after collection. The times listed are the 
maximum times that samples may be held before analysis and still be considered valid. Samples 
may be held for longer periods only if the permittee, or monitoring lab, has data on ftle to show 
that the specific types of sample under study are stable for the longer time, and has received a 
variance from the Regional EPA Administrator. Some samples may not be stable for the 
maximum time period given in the table. A permittee, or monitoring lab, is obligated to hold 
the sample for a short time if information exists to show this is necessary to maintain sample 
stability. 

6. Should only be used in the presence of residual chlorine. 

7. Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be 
tested with lead acetate paper before the pH adjustment in order to determine whether sulfide 
is present. If sulfide is present, it can be removed by the addition of cadmium nitrate powder 
until a negative spot test is obtained. The sample is filtered and the NaOH is added to pH 12. 
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SAMPLE PRESERVATION (ACID/BASE) 
PRESERVATIVES 

Proper Preservation (acid/basel 

In order to ensure that a sufficient amount of preservative (acid or base) has been added to a 
sample, a method has been established for checking the pH of a sample with as little disturbance 
as possible to the sample. 

Required equipment includes: Capillary tubes 
pH paper (narrow range 0-6) 
Extra preservative vials (supplied by El'v!L) 

Once a sample has been preserved with preservative supplied by the El'v!L, and inverted several 
times to mix the sample, the following procedures should be followed: · 

1. Open sample bottle. 

2. Insert one capillary tube into the sample bottle, limiting the length of time of insertion into the 
sample until the tube is filled. Do not plug the end of the capillary tube. The water will rise 
into this tube on its own. 

3. Remove the capillary tube and close the sample bottle. 

4. Place the capillary tube end onto a piece of pH paper and determine the pH value. 

5. Preservation Achieved: 

a. If the pH is less than 2 (for acid preservation) or greater than 12 (for base preservation), 
the sample has been adequately preserved. 

Preservation Not Achieved: 

b. If the proper pH has not been achieved, an additional preservative vial, the same type as 
originally used, should be emptied into the sample and mixed, and steps 1-5 should be 
repeated. 
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FIELD PRESERVATIVES 
INFORMATION SHEET 

YQL ?reservati ve Symbol Concentration Yill! 

CMR!INORGANICS 

lml Sulfuric Acid H2SO, 1:2 Glass 

5ml Sodium Hydroxide NaOH 10 Normal Plastic or Glass 

0.5 ml Zinc Acetate 2 Normal Glass 

5ml Hydrochloric Acid HCl 1:1 Glass 

6ml Nitric Acid HN03 1:3 Glass 

1.2 ml Monochloroacetic MCA Monochloroacetic Glass 
Acid/Potassium Acid 14% by 
Acetate Buffer weight 

7.5 ml Monochloroacetic MCA Monochloroacetic Glass 
Acid/Potassium Acid 14% by 

weight 

Potassium Acetate 
10% by weight 

8ml Nitric Acid/ K,Cr,07 1:3 +pinch of Glass 
K2Cr207 +HN03 K2Cr20 7 

VOA 

For HCLs 
.3 ml Hydrochloric Acid HO 1: 1 40ml Amber 

Glass 

For pH 4-5s 
.3ml Hydrochloric Acid HCI 1:13.5 40ml Amber 

Glass 
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RECOMMENDED FIELD 
EQUIPMENT/SUPPLIES 

Water Level Indicator 

Slope Indicator Co. 
3668 Alborn Place 
P.O. Box C-30316 
Seattle, W A 98103 
(206)633-3073 

Soiltest, Inc. 
2205 Lee Street 
Evanston, lL 60202 
(708)869-5500 

In-Situ, Inc. 
209 Grand Avenue 
Laramie, WY 82070 
(307)7 42-8213 

pH Meter 

Beckman Instruments, Inc. 
Fullerton, CA 
(714 )871-4848 

Baxter Scientific Products Division 
1430 Waukegan Road 
McGaw Park, lL 60085-6787 

*Model 10 pH Meter 
*Epoxy body electrode 
*Electrode cable 
*ATC probe 

*pH Meter Set 
*Conductivity!fDS 

Meter Set 

*DO Meter Set 
*Deluxe Field System 
*Meter Module Only 

41 

12314 
395420 
597578 
598115 

H4292-21 

H4292-22 

H4292-23 
H4292-20 
H4292-24 



Combination Temp./pH/SC meter 

Cambridge Scientific Industries 
P.O. Box 265 
Moose Lodge Road 
Cambridge, MD 21613 

Comb. Temp./pH/SC meter 
pH electrode 

Filtration Apparatus 

MFS: Micro Filtration Systems 
Dublin, CA (510)828-60 10 

In-Line 
Flat stainless 142 mm pressure holder 
Model #KS l42ST 302100 · 

Reservoir 

301353 
102927 

Reservoir stainless 142 mm pressure holder (1.5 liter capacity) 
Model #KST142 302300 

Filter Paper 
Cellulose nitrate filter, 0.45 urn pore size 
142 mm diameter AA045Al42C 

Q.E.D. Environmental Systems, Inc. 
P.O. Box 3726 
Ann Arbor, Ml48106 
(313)995-2547 

In-Line disposable Sample Pro™ filters 
0.45 Micron High capacity field filter FF8000 

Dedicated Bladder Pump 

Q.E.D. Environmental Systems, Inc. 
1254 N. Main Street 
Ann Arbor, MI 48017 
(80\))624-2026 
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Controller Units for Bladder Pumps 

GeoTech Environmental Equipment, Inc. 
1441 W. 46th Avenue 
Denver, CO 80211 
(303)433-7101 

Pneumatic logic unit 5504 
Electrical pneumatic logic unit 5505 

Q.E.D. Envirorun~ntal Systems 
P.O. Box 3726 
Ann Arbor, Ml48106 

Sample Pro Electronic Controller 350 
Pneumatic controller (automatic) 3013 

Gasoline driven driver controller 3111 

Bailers 

Diedrich Drilling Equipment, Inc. 
2008 Ohio Street 
LaPorte, IN 46350 
(800)348-8809 

Timco manufacturing Co. 
851 15th Street 
Prairie du Sac, WI 53578 
(608)643-8534 

Gaiter Corporation 
Johathon Industrial Center 
Chasra, MN 55318 
(612)448-6717 

Submersible Pumps 

GRUNDFOS Pumps Corporation 
2555 Clouis Avenue 
Clouis, CA 93612 
(209)299-9741 
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Retrofined with Teflon® by: 

PFC Equipment, Inc. 
7409 Jolly Lane 
Minneapolis, Mt"' 55470 
(612)425-7890 

Safety Equipment 

Powder- Free Gloves 
Glove Liners 
Baets and Tyvek Suit 

Shamrock Industrial Glove 
920 West Byers Place 
Denver, CO 80223 
(303)778-0667 
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SAMPLING TEAM LAB 
AND STORAGE BUILDING 

A designated sampling team lab and storage building is required for all facilities for environmental 
sampling. This building is intended to isolate the environmental samples and equipment from 
possible contamination sources, such as the site lab or site pollutants. Due to the low levels of 
detection required by regulatory agencies, every possible precaution must be taken to preserve the 
integriry of the samples from airborne or direct-contact contamination. The samples, as well as all 
sampling equipment and dedicated lab equipment, must be isolated. NO LEACHATE OR 
SALES SAMPLES ARE TO BE STORED OR PLACED IN TillS BUILDING. 

The sampling team lab and storage building should have a "dirty" room and a "clean" room. This 
design is intended to minimize the risk of most contaminants, which are present on site from being 
introduced into the samples during filtration and preservation. It also provides for ample storage 
space for all sampling equipment and shuttles. All entry to the building is made through the 
"dirry" room, which acts as a filter for most site contaminants and dirt, by trapping these materials 
before entry into the "clean" room. 

This lab and storage building will need to be cleaned thoroughly with deionized water before each 
use. Tap water may be used to remove the excess dirt, but it must then be thoroughly rinsed with 
laboratory grade deionized water. 
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SAMPLING TEAM LAB AND STORAGE 
BUILDING USE 

The following list provides some of the uses for "dirty" rooms and 
"clean" rooms in lab and storage buildings. 

"Dirty" Room 
Receive AquaPaks. 
Open and inspect AquaPaks 

Reseal AquaPaks and store 

Return AquaPaks after sampling. 

. Clean AquaPaks. 

Clean sampling equipment. 

Store sampling equipment. 

· Store boots, rain gear, etc. 

Repack AquaPaks. 

"Clean" Room 
Place ice packs in sample dedicated freezer. 
Calibrate pH and specific 
conductivity meters. 

Store prefiltration bottles. until used. 

Receive samples. 

Measure pH and specific 
Conductivity. 

Filter samples. 

Preserve samples. 

Place samples in refrigerator. 

Complete field form. 

Store filtering equipment 

Store extra preservatives and field forms. 

Store pH and specific conductivity meters. 

Store pH and specific conductivity standards. 
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SUGGESTED SA!\IPLING TEAM LAB 
AND STORAGE BUILDING 

Kev to Svmbols 

0 

D.!. 

0 

DO 

Fire Extinguisher 

Nitrogen Tank or 
Compressed Air Source 

Deionized Water 

Sealed Window 

Drawers 

Cabinets with Shelves 

· -{./,x' , ,,}- Emergency Exit 

0 Floor Drain 

First Aid Kit 

Sink 
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SUGGESTED SAMPLING TEAM AND STORAGE 13UILDING 
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20

. I 
: JO' ' 10' I : 
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I 

Garbage 

SCALE I"= 2" 2 
TOTAL AREA= 200 FEET 



F039 SOURCE PACKING INSTRUCTIONS 

Customers of the EML ship samples to us in an AquaPak which is a patented reusable plastic 
shipping container that has been performance tested for shipping Dangerous Goods In Excepted 
Quantities and is regularly used for that purpose. 

These samples are packed by our clients for FedEx shipment to the EML for analysis as follows: 

F039 Source Samples are collected and shipped in glass or plastic oottles. 

Glass Bottles 
Glass bottles are placed in molded polyethylene bottle holders. 

The foam holder is then placed and sealed into a zipper locking plastic bag that contains 
absorbent material. 

Plastic Bottles . 
Bottles that are not in a foam oottle holder are individually placed and sealed in a zipper 
locking plastic bag which contains absorbent material. 

The 'bagged" oottles and holders are then packed into an AquaPak. 
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Shipping Canadian Samples: 

tSCA PCB Shipp-ers Dfflaration (federal Express) 

I) The Canadian site is the importer of the environmental sample. 

2) PCBs should be below 2lllill). 

3) Sites should rely upon generator knowledge or testing to determine if they are below the 
2 ppm level. 

a) Some sites may certify that the chemicals in the shipment are not subject to TSCA on the 
grounds that the site has never accepted anything but solid waste (from our database 
search of historical data on any site that had tested for PCBs, the 2 ppm level was not 
found at any strictly solid waste sites and there were only a couple of 
hazardous/codisposal sites above that level). 

b) Other sites may use representative historical data from background, routine or special 
testing indicating no levels of PCBs above 2 ppm as long as there have been no changes in 
disposal practices that might indicate the need to resample. · 

c) Other sites may do composite sampling and test the sample for PCBs in Canada prior to 
shipping via laboratory GC or GC!MS analysis or field immunoassay screening. 

4) After receiving indication from the Program Manager or responsible sampling leader that the 
PCB level is not a problem, the samplers should ftll out "THE TOXIC SUBSTANCES 
CONTROL ACT SHIPPERS DECLARATION" by checking the statement "I certify that 
all chemicals in this shipment are not subject to TSCA". The sampler should also complete the 
company name, address, shipper's name, title and Fed Ex number. 
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AQUAPAKTEMPERATURECONTROL 

PROPER CHILLING 

(WET ICE METHOD) 

1. Samples are collected and preserved 

2. In a separate clean AquaPak or cooler place 2-3 10 lb. bags of ice 
and add 2-3 gallons of deionized water. 

3. Remove sample bottles from bottle holders and place each bottle 
into a separate zipper locking bag. Place each bottle into the 
AquaPak or cooler. 

4. Place a temporary Chain-of-Custody seal on AquaPak or cooler. 

5. Remove samples from AquaPak or cooler at end of the sampling 
day. Remove bottles from zipper locking bags. If necessary, dry 
the bottles using clean lint free paper towels, and repack into 
original AquaPak or cooler. 
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AQUAPAKTEMPERATURECONTROL 

PROPER CHILLING 

(ICE PACK METHOD) 

1. Samples are collected and preserved. 

2. Line a separate AquaPak/cooler with 25-30 ice packs. 

3. Remove samples from bottle holders and place into 
AquaPak/cooler. 

4. Place a temporary Chain-of-Custody seal on AquaPak/cooler. 

5. Remove samples from the AquaPak or cooler at the end of the 
sampling day and repack bottles into original AquaPak with a new 
supply of frozen ice packs. 
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AQUAPAKTEMPERATURECONTROL 

PROPER PACKING 

• Repack the samples with adequate space to allow extra packing of ice 
packs. 

• Repacking should include lining the AquaPak on the top and on all 
sides with a layer of ice packs. 

• All ice packs should be COMPLETELY FROZEN prior to use. 

Note: Ice packs layered on the bottom of the AquaPaks/Coolers does 
not insure that the temperature of the sample bottle will arrive at the lab 
within the proper temperature range. 
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DATE: March 3, 1995 

Document: DGR02 
Revision No: 3 
Date: 03/02/95 
Page: l of 6 

TO: All Samplers Shipping Samples to the WMX-Environmental Monitoring 
Laboratories, Inc. 

FROM: Sample Management, WMX-EML 

SUBJECT: Revision 3 
Sampler Procedures for International Air Transport Association 
Dangerous Goods Regulations - Dangerous Goods In Excepted Quantities 

AquaPaks containing preservative villi and prepreserved sample bottles sent to and from the 
EML are shipped by air transportation. As such, thcir shipment is regulated under the 
International Air Transport Association (lATA) Dangerous Goods Regulations. The preservative 
vials and prepreserved sample bottles are regulated under the IA T A Dangerous Goods In 
Excepted Quantities category of the IATA Dangerous Goods Regulations. 

Samoler Chooses Not to Return Pmervatlve VlalsfUnused Pm:!merved Samole B«tle:~ 

If the sampler chooses not to rerum the full or empty preservative villi and/ or unused pre
preserved sample bottles to the EML, the preservative villi and/or bottles must be appropriately 
disposed of in accordance with all applicable federal, state, and local environmental regulations. 
The used Dangerous Goods In Excepted Quantities I..abcl must be removed from the AquaPak 
~ sampling and prior to the rerum shipment to the EML. Please note that the smallest sized 
AquaPak may have the used label affixed to its side. 

If the sampler plans to rerum full or empty preservative vials and/or unused prepreserved sample 
bottles with the rerum shipment to the EML, use the instructions that follow to comply with 
!AT A. These instructions apply only to the preservative vials/prepreserved sample bottles 
supplied by the EML and do not apply to the actual samples being collected. Other lATA 
requirements not discussed here may apply to the samples. 

Every AquaPak will contain a copy of this revised memo and a quiz. Each sampler lil.ll.Sl 
complete one revised signature page and one revised quiz (attached). The quiz is mandatory to 
the Dangerous Goods Regulations. and is required to be taken by all samplers involved with 
EML procedures. Although each AquaPak will contain these documents, samplers need only 
complete one of each form per revision of the document. Tills is Revision 3. For your 
records and/or the site records, make photocopies of the completed signature page and quu. 
Sign. date, and rerum one set of completed original forms to: Deborah Paluch, W'MX 
Environmental Monitoring Laboratories, Inc .. 2100 Cleanwater Drive. Geneva. IL 60134. 
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These procedures are mandatory for you to remain in compliance with the !AT A Dangerous 
Goods Regulations, and are required to be followed by all samplers involved with EML 
procedures. 

Shipping In:;tructioos for Preservative Vlals/Prepmeryed Sli!mple Bottles 

· ·o Remove the used Dangerous Goods In Excepted Quantities Label from the AquaPak after 
'· Sl!..lnpl.ing and prior to the return shipment to the EML. Please note that the smallest 

sized Aqu.aPak may have the used label affixed to its side. 

2) To prepare the full or empty preservative vials and/or unused prepr-served sample bottles 
for shipment in the AquaPak to the EML, proceed as follows: 

• Tape each viaJJbottle shut to ensure positive closure. 
• Place vials/bottles into the appropriate secondary containment bottle or bag (do 

not mix acids and bases) with the absorbent material. 
• Place this secondary containment container into the cushioning material 

originally used when shipped from the EML. 

3) Complete the Dangerous Goods In Excepted Quantities Label supplied in the field bag, inside 
· ·· the AquaPak, with a black ink ball point pen. All AquaPak:s that will be shipped with full 

or empty preservative vials and/or unused prepreserved sample bottles must have a completed 
Dangerous Goods In Excepted Quantities Label attached for shipment. See Figure l for an 
example. Complete the Dangerous Goods In Excepted Quantities Label as follows: 

;'!,I'., 

a) Signature of Shipper - The Sampler (the person responsible for the shipment) 
signs their name here. The label must not be completed 
or signed by consolidator, a forwarder.or an IA T A cargo 
agent. 

NOTE: By definition, the shipper is the person offering the package for 
Shipment. 

b) I.iil£: ~;Sampler· prints their title here. 

c) ~ - Sampler completes the date the package is being shipped. 

d) Name and address of the Shipper - Sampler prints the name of the facility and 
address that the package is being shipped from. 



F\GURt 1A 

UN1789 = Hydrochloric acid. solution 

UN2031 = Nitric Acid 
UN3093 = N"rtric Acid + K,Cr1D,.{PoW:!ium Dichromate) 

UN1824 = Sodium Hydroxide, solution 

UN2796 m Sulfuric Acid 

UN2927 = MCA Monochloroacetic Acid+ Potu:rium Acewc) 
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Re~on: __________________________ _ 
Employa/Local:ioc:._· ------------:-

I l W1u< ill !ATA7 

a) UDw...;,;.,.,... Air T.-.po<t AJ..,..;erioa 
b)~.~ T~ ,.,...,..;.ri,.. 
c). lndiaaa Jwori•ri"" ofT~ by Air 
d) 1iDw •' Air.,Te..mc AI......; 

2) Tt'Wl or Fat..: VJ1toe you rooalvo aa. Aqy.ahk from EML. te......, the t!-~ DANGC:ROUS -- '"'I 

EXCEPTED QUANTITIES LABEL OQ m.. Aqua.Pak _:..;u """'""'''-i';.;_,• ~~ -·· -~ --
pr;o.- 10 IDe ~ t>acl: to IDe EML 

"l If IDe aamp!or is~ all ~o typ. o""""" MCA (M~ A~um A- Bu1fu), 
whicll of die followm& ""'"'be u> 1 1 ...... on ll1e DANGEROUS GOODS IN EXCEPTED QUANTITIES LABEL 

6) 

7) 

3) 

to dUp liiAa A~a) bacl< to IDe EML: -

•l s;_., of smw- e) Claas (Claas I) 

b) Ttda (of IDe~) f) Apr!i !.!.. UN Numben 

&) All of a.. """"' c) Dalll of die~ • 
d) ·Name ....l ~ of the Shlpp« h) N""'" of tt.o ..00... 

a) UNI7!9 
b) UNIS24 
c) UN2031 
d) l.,fN27'16 
~~ UNJ093 
O UN291,7 

True or falae: 

True or Falae: 

I) pro.,;,'"' Dic!u:omaoo + Nilric Acid 
2) Sulfuric Acid 
J) Nilric Acid 
• ) Sodiwzi bydrol<ido-~ 
5) M_.,;,l. ~A~ A- Bu1fu 
6) H droc:lUori<; .a..(..,...uoa ·•· y < < < 

if ea3!'<Y ol' ·full ptw .,.,;vo VlO.\.O aHf<Y< ...- p,..,..,...., <od """""" boa! .. ..-. .-.md ., a.. 
EML, the DANGEROUS GOODS IN EXC!i!P"!'ED QUANTITIES LABEL compl~ by tbo . """"'*"' ""'"' be ai!iud &< 10 W! ~~ of w..· Aquai'ak. 

ThAI worW., ·p..,_ c'.Go.c;. lG "xr+<~ ~· must be """"""' on lhc airl>ill fa< .., 

Aqiliil.Pu: co~ full "' <"":"Y f'~onv6 hoWl!fid or uauaod ~od ~ 
b 11fi beUsi ~ to t!i'.i i!ML. . . . 

The ~a.tivc viala bc:usg re1"-~~ t.~ EM~ ~-:1.~ ~ positively doeed (taped shut), :Lad be 

ccnatncd witb..in the SCIOOtidnq c~'~;:;.; tt#- We.'lll received in wlth abeorbent a.nd cusWom.na 
""'""""'-~- < 

9) True or Faloe: Tho DANGEROUS GOODS IN EXCEPTED QUANTITIES LABEL c"" be folded over on<o two 

,..... of tho AquaPak. 

: 0) True or Faloe: Wh«~ abiwu>g D&ngerouo Goods m Excep<od. Qwumtieo. the Da.ogerou• Goods bo< on d:!e Aubill 

sh<>Wd not be marl:od, 

S l r5riiiwre Employer 

' ' 


